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PREFACE 


RELATIONSHIP TO OTHER EQUIPMENT 


The 8540 Integration Unit (IU) is a distributed, hardware/software 
integration work station. The 8540 IU when operating as a stand-alone unit, 
provides the tools for testing microcomputer programs and prototype designs, 
including In-Circuit-Emulation and PROM Programming. When operating with an 
external computer (host), the host is utilized for all software development, 
mass storage, and file management. 


MANUAL APPLICATION 


This service manual describes the functions of the 8540 IU basic circuit 
boards in sufficient detail to permit service technicians to perform on-site 
(board-level) repairs and limited field service center (component-level) 
repairs to the circuit boards. 


ABOUT THIS MANUAL 


This Manual introduces you to the software and hardware components of the 
8540 IU. In addition, this Manual describes (on a block diagram level) the 
Operation of the hardware within the 8540. This Manual is organized into 22 
sections. A brief description of each section follows: 


section 1 This section contains general information and an introduction to 
the 8540 IU. 


section 2 This section contains specifications for the 8540 IU. 


section 3 This section contains a brief description of the front and rear 
panel controls, connectors, and indicators. It also contains 
configuration drawings for each circuit board, with descriptions 
of the strap and jumper options. 


Section 4 This section describes the System Controller board. 
section 5 This section describes the Communications Interface board. 
Section 6 This section describes the System RAM board. 
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This section describes the System ROM board. 

This section describes the Emulator Controller board. 

This section describes the Program Memory board. 

This section describes the Front Panel board. 

This section describes the Power Supplies. 

This section deccribes how to verify that the 8540 is operating 
properly. 

This section contains the procedures for adjusting the power 
supplies. 

This section contains maintenance information, disassembly 
instructions, and troubleshooting procedures using power-up and 
ROM~resident diagnostics. This section also contains 
consolidated lists of error codes for both power-up and 


ROM-resident diagnostics. 


This section contains descriptions of each Power-Up Diagnostic 
Test. It also describes how the tests can be used to isolate 
problems if any diagnostic test fails to execute properly. 


This section contains a 
Diagnostic Test. 
isolate hardware 
execute properly. 


description of each ROM-Resident 
It also describes how the tests can be used to 
failures if any diagnostic test fails to 
This section contains the options for the 8540. 

Installation information is provided in this section. 


This section contains technical reference material. 


This 
list. 


section contains the 8540 Replaceable Electrical Parts 


This section contains the 8540 Schematic Diagrams. 


This section contains the Replaceable Mechanical Parts list. 
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MANUAL CONVENTIONS 


SIGNAL LINE CONVENTIONS 


The text and schematic drawings throughout this manual uses a high/low 
convention to describe the asserted state of all signal lines. The asserted 
(true) state of each signal line is shown as (L) for low or (H) for high, 
immediately following the signal line name as follows: 


@ SLVOPREQ(L) 


e CMEM(H) 


e M(L)/IO(H) 


SLASHED ZEROS 


Throughout the text in this manual, zeros are not slashed. 


HEXADECIMAL NOTATION 


All address references in this manual are represented by hexadecimal numbers. 
The contents of 8-bit registers and data buses are also represented by 
hexadecimal numbers. Exceptions are made in some instances when binary 
values are noted. 


CHANGE INFORMATION 


Change notices are issued by Tektronix, Inc. to document changes in the 
manual after it has been published. Change information is located in the 
back of this manual, following the yellow tab marked "CHANGE INFORMATION & 
TEST EQUIPMENT". When you receive this manual, enter any change information 
into the body of the manual, as indicated on the change notice. 


REVISION HISTORY 


As this manual is revised and reprinted, revision history information is 
included in the text and diagrams. Original manual pages are indicated by 
the "@" symbol at the bottom inside corner of the page. Existing pages of 
manuals that have been revised are indicated by a revision code and date (REV 
A OCT 1981) in place of the "@" symbol. New pages added to an existing 
section (whether they contain old, new, or revised information) contain the 
"@" symbol alongside the revision date (@ OCT 1981). 
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OPERATIONAL AND INSTALLATION INFORMATION 


A minimum of operational and installation information is presented in this 
manual. Refer to the 8540 IU System Users Guide for information regarding 
Operating procedures. Refer to the 8540 IU Installation Guide for 
information regarding system installation and initial start-up procedures. 


OPTIONS 


Options for the 8540 IU are documented by individual manuals. See the 
Tektronix Products catalog or contact your local Tektronix Field Office or 
representative for a list of available options. 
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OPERATORS SAFETY SUMMARY 


The general safety information in this part of the summary is for both 
Operating and servicing personnel. Specific warnings and cautions will be 


found throughout the manual where they apply, but may not appear in this 
summary. 


TERMS 


In This Manual 


CAUTION statements identify conditions or practices that could result in 
damage to the equipment or other property. 


WARNING statements identify conditions or practices that could result in 
personal injury or loss of life. 


As Marked on Equipment 


CAUTION indicates a personal injury hazard not immediately accessible as one 
reads the marking, or a hazard to property including the equipment itself. 


DANGER indicates a personal injury hazard immediately accessible as one reads 


the marking. 


SYMBOLS 


As Marked on Equipment 
W DANGER high voltage. 
© Protective ground (earth) terminal. 


Z\ ATTENTION - Refer to manual. 
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SAFETY PRECAUTIONS 


GROUNDING THE 8540 

The 8540 Integration Unit is grounded through the grounding conductor of the 
power cord. To avoid electrical shock, plug the power cord into a properly 
wired receptacle before connecting to the equipment's power input terminals. 


A protective ground connection by way of the grounding conductor in the power 
cord is essential for safe operation. 


USE THE PROPER POWER CORD 
Use only the power cord and connector specified for your 8540. 
Use only a power cord that is in good condition. 


Refer cord and connector changes to qualified service personnel. 


USE THE PROPER FUSE 
To avoid fire hazard, use only the fuse specified in the parts list for your 
8540. Be sure the fuse is identical in type, voltage rating, and current 


rating. 


Refer fuse replacement to qualified service personnel. 


DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES 


To avoid explosion, do not operate the 8540 in an atmosphere of explosive 
gases. 


DO NOT REMOVE COVERS OR PANELS 


To avoid personal injury, do not remove covers or panels from the 8540. Do 
not operate the 8540 without the covers and panels properly installed. 
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SERVICING SAFETY SUMMARY 
FOR QUALIFIED SERVICE PERSONNEL ONLY 


(Refer also to the preceding Operators Safety Summary) 


DO NOT SERVICE ALONE 


Do not perform internal service or adjustment on the 8540 unless another 
person capable of rendering first aid and resuscitation is present. 


USE CARE WHEN SERVICING WITH POWER ON 


Dangerous voltages exist at several points in the 8540. To avoid personal 
injury, do not touch exposed connections and components while power is on. 


Disconnect power before removing protective panels, soldering, or replacing 
components. 


POWER SOURCE 


The 8540 is designed to operate from a power source that will not apply more 
than 250 volts rms between the supply conductors or between either’ supply 
conductor and ground. A protective ground connection by way of the grounding 
conductor in the power cord is essential for safe operation. 
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GENERAL INFORMATION 


INTRODUCTION 


This section describes the 8540 Integration Unit (IU) and the host computer 
Support associated with the 8540. It also discusses the 8540 on a functional 
block level to give you an overall understanding of how the system operates. 


8540 DESCRIPTION 


The 8540 is a distributed, hardware/software integration work station. In 
conjunction with a host computer and software development tools, it forms a 
complete Microcomputer Development System. This system provides the tools 
for testing microcomputer programs and prototype designs, including 
In-Circuit-Emulation and PROM Programming. The external computer (host) is 
utilized for all software development, mass storage, and file management. 
The files are prepared on the host computer; where they are edited, compiled, 
linked, and then downloaded to the 8540. Emulation may then be performed by 
using unique emulator processors in the 8540. The emulator processors are 
optional equipment to the 8540 and configured for specific 
microprocessors/microcomputers. A maximum of two emulator processors can be 
installed in the 8540 at a time. The number of emulators installed depends 
on the specific emulators used. Some 16-bit emulators only permit one 
emulator to be installed at a time. 


The 8540/Host development system is controlled through a system terminal, 
which is usually attached to the 8540. In some instances, the terminal may 
be attached to the host computer. 


The software for the 8540 (operating system) and associated optional 
equipment is contained in ROMs. In addition, the 8540 has 4K bytes of 
non-volatile EEPROM. This is partitioned into two areas; one area _ stores 
8540 command strings and the other area stores revisions and update 
information. Command strings and revisions can be made in the field via the 
system terminal. Command strings are stored using the PERMSTR command and 
recalled using the string name. Revisions or updates to the operating system 
are entered using the ROMPATCH command. The operating system implements the 
revisions (patches) after loading the ROM contents into RAM, and _ before 
executing the affected software. 


The 8540 has built-in diagnostics that are executed at power-up to verify 
proper operation of the basic system. In addition, ROM-resident diagnostics 
provide fault isolation to circuit board level for the standard 8540 
configuration. Additional ROMs are provided as standard accessories for 
fault isolation of optional boards (PROM Programmer, Trigger Trace Analyzer 
and all emulator processors). ; 
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8540 ARCHITECTURE 


Figure 1-1 is an overall functional block diagram of the 8540. 


figure as you read the following paragraphs. 
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Fig. 1-1. 8540 functional block diagram. 
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The 8540 is designed around a dual-processor concept: system (master) and 
program (slave) CPUs. The system CPU, a 2650A-1 microprocessor, is referred 
to in this manual as the system processor and is located on the System 
Controller circuit board. The system processor runs the operating system and 
performs all interactions with the system I/0 devices. The program CPU 
(emulator processor) runs user programs and interfaces with the prototype 
microprocessor-based system. 


The dual-processor architecture permits the system to support different 
emulator processors with the same operating system software. The 8540 can 
support both 8-bit and 16-bit emulator processors. The standard 8540 program 
memory is 32K bytes, but may be expanded with optional memory boards. 

Both the system processor and the emulator processor share the basic bus 
structure; however, only one processor may be active at a time. Interaction 
between the system processor and the emulator processor is controlled by the 
Kmulator Controller board, under the direction of the system processor. 

8540 CONFIGURATION 

The 8540 consists of a mechanical package (mainframe), power supplies (+5 Vdc 
and +/- 12 Vdc), a Main Interconnect board, and a number of plug-in circuit 
boards. The plug-in circuit boards are arranged in the Main Interconnect 
board according to the function (system or program) performed by each board. 
The Emulator Controller board, located in J5 of the Main Interconnect board, 
prevents bus contention by dividing the system function boards from the 
program function boards. The Main Interconnect board contains the common 
system bus that connects the various circuit boards together. 

The basic 8540 configuration consists of the following elements: 


Main Interconnect board 


e system bus structure 


system Function Boards 
e system Controller board 
e Communications Interface board 
@e System RAM board 


@e system ROM board 


Emulator Controller board 
Program Function Boards 


e Program Memory (32K) board 
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Mechanical Package 


e Mainframe 


Power Supplies 


@ +5 Vdc 


e +/- 12 Vde 


Front Control Panel 


e Front Panel board 


The remainder of this section briefly discusses each 


turn. 
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J2 System Controller 
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J3 System RAM 
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_ SECTION 


Fig. 
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J4 System ROM y 


4 


J5 Emulator Controller 


5 


J6 Language Processor 


6 


J7 Program Memory 


7 


8 


9 10 


J10 Spare 


J11 Spare 


11 


Front Panel 


J12 TTA—Trigger Trace #1 


12 


J13. TTA—Trigger Trace #2 


13 


J14 Spare 


14 


of these 


J15 Emulator Processor 


15 


J16 Emulator Processor 


16 


Recommended circuit board arrangement. 


elements in 
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MAIN INTERCONNECT BOARD 


The Main Interconnect board contains the 100-line system bus structure that 
is common to all plug-in circuit boards. The Main Interconnect board can 
. accommodate up to 16 plug-in circuit boards. Figure 1-2 shows a recommended 
arrangement for 8540 circuit boards in the Main Interconnect board. 


System Bus Structure 


The 100-line system bus structure provides most of the connections to _ the 
plug-in circuit boards in the 8540. The bus structure is shown in Fig. 1-3. 
The Emulator Controller board separates those control and signal lines’ that 
are dedicated to either the system section or the program section. Note in 
Fig. 1-5 that most power, ground, data and address buses, and control lines, 
are common to all system and program function circuit boards. The mnemonic 
name and description of each line in the system bus is defined in Section 19 
of this manual. 
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Fig. 1-3. System bus structure. 
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SYSTEM FUNCTION BOARDS 


System Controller Board 


This board contains the system processor (a 2650A-1 microprocessor) ,which is 
the main controlling element for the 8540. The system processor serves as 
the "master" in the master/slave environment of the 8540. The System 
Controller permits memory mapping and write protect assignments to be made to 
either the 8540 program memory or the prototype memory. The System 
Controller board encodes 16 interrupts, and services up to 32 interrupts. 
Sixteen of these interrupts are from the other circuit boards in the 8540. 
The System Controller board handles communications for the 8540, debugging, 
and execution of system utility programs. The system processor communicates 
with the other circuit boards in the 8540 through the use of I/0 port 
interfaces. 


Communications Interface Board 


The Communications Interface board is an extension of the System Controller 
board. It contains a baud rate generator, three RS-252-C compatible 
interfaces for peripheral equipment, and one RS-422 compatible interface for 
a High-Speed Serial Interface (HSI). This board is mounted on the 8540 Rear 
Panel and contains the connectors and baud rate switch for all intersystem 
connections. 


System RAM Board 


The System RAM board is a 64K dynamic RAM. The System RAM board is used _ to 
store the 8540 operating system, which is contained in the System ROM board. 
The System RAM must be located on the system side of the Emulator Controller 
in the Main Interconnect board. 


System ROM Board 


The System ROM board consists of two memory arrays: 240K ROM and 4K EEPROM 
arrays. The 8540 operating system and optional equipment software are 
contained in the 240K ROM array. The revisions/updates (patches) to the 
software programs in the 240K ROM array are made in the 4K EEPROM array. An 
EEPROM Programmer accesses the EEPROMs under control of the 8540 operating 
system, in response to commands from the system terminal. 


EMULATOR CONTROLLER BOARD 


The Emulator Controller board ensures that only one processor (either the 
system processor or emulator processor) has control of the system buses at 
any time. Bus contention could become a problem without the Emulator 
Controller board, since all the system and program function circuit boards 
share the same address bus, data bus, and part of the control lines. In 
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addition to separating the system and program boards, this board controls 
debugging operations. The Emulator Controller contains the breakpoint 
registers, forced jump registers, and program counter registers used during 
debugging operations. Breakpoint addresses are stored in these registers and 
compared to the addresses placed on the system address bus by the emulator 
processor. If the addresses match, the Emulator Controller informs’ the 
System Controller. The Emulator Controller is under direct control of the 
system processor. 


PROGRAM FUNCTION BOARDS 


Program Memory (32K) Board 


The Program Memory board is a 32K-byte static RAM. This memory is used _ to 
store the programs that are downloaded from the host computer for execution 
by an emulator processor. A second Program Memory board (optional) may be 
added, to increase the Program Memory to 64K. 


MECHANICAL PACKAGE 


The mechanical package consists of a mainframe, mounting hardware, and covers 
that house the 84301. Three power supplies are located in the lower rear 
portion of the mainframe. The system bus on the Main Interconnect board is 
located in the lower front half of the mainframe. The plug-in circuit boards 
are mounted upright, from left to right, across the front of the mainframe. 
The circuit boards are plugged into edge connectors installed on the Main 
Interconnect board. Ventilation is provided by two circulation fans that 
pull air from the front of the unit, through the circuit board compartment, 
across the power supplies, and out the rear of the unit. 


POWER SUPPLIES 
Three power supplies (+5 Vdc, +12 Vdc, and -12 Vdc) are located in the lower 
rear portion of the 8501 mainframe. The three supplies provide the following 
dc output voltages and currents: 

@ +5.2 Vde +1%/-2% at 35.0 Amps (max. ) 

@e +12.0 Vdc +/- 5% at 1.7 Amps (max.) 

@ -12.0 Vdc +/- 5% at 1.7 Amps (max.) 
The three supplies are connected to the system bus structure in the Main 


Interconnect board, and furnish primary power to the plug-in circuit boards. 
The three power supplies operate from the primary ac voltage input supply. 
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FRONT CONTROL PANEL 


The Front Control Panel contains the POWER and RESTART switches, plus four 
LED status indicators. 


Front Panel Board 


The Front Panel board is located directly behind the Front Control Panel. 
The RESTART switch and four LEDs are mounted on the Front Panel board and 
extend through the Front Control Panel. The POWER switch is mounted 
separately on the Front Control Panel. 


CAUTION 


DO NOT remove the Front Control Panel without disconnecting ac 
power cord from the 8540 rear panel. Refer to Section 14 of this 
manual for instructions on removing the Front Control Panel. 
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SPECIFICATIONS 


INTRODUCTION 


This section contains the specifications for the 8540. Tables 2-1, 2-2, and 
2-3 list the specifications for the 8540 as a whole. Table 2-4 lists the 
power requirements for each circuit board within the basic 8540 unit. Table 
2-5 lists the specifications for EEPROM voltage Vpp during read and write 
operations. Tables 2-6 through 2-13 contain the 8540 I/0_ port 
characteristics for all connectors on the 8540 rear panel. These tables 
define the peripheral interface requirements. 


Table 2-1 
Electrical Characteristics 


Performance Supplemental 

Characteristic Requirement Information 
Primary Power 

Input Voltages 115 Vac Low (a) 90--110 Vac 

115 Vac High (a) 108--132 Vac 

230 Vac Low (a) 180--220 Vac 


230 Vac High (a) 216--250 Vac 


A209: He 


Frequency 


Line Fuses 


115 Vae 3AG, 8 Amps, 250 Volt, 
medium-blow (5 sec.) 
250 Vac SAG, 4 Amps, 250 Volt, 


medium-blow (5 sec.) 


Line Current 7 Amps 
(maximum) 
Power Consump- 700 Watts 


tion (maximum) 
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Table ‘2-1 (cont) 
Performance 
Requirement 


supplemental 
Information 


Power Supply 

With all boards installed 

in unit. Do not exceed 
maximum current of 55 Amps. 
With all boards installed 

in unit. Do not exceed 
maximum current of 1.7 Amps. 
With all boards installed 

in unit. Do not exceed 
maximum current of 1.7 Amps. 


Heat Dissipation 
Typical 684 BTU/hr 


Maximum 


1,227 BTU/hr 


Static Discharge 


Operating 

Front Panel 12.5 kV and below with 
LEDs no effect on operation 

of unit 
Except for 15 kV and below with 
Front Panel no effect on operation 
LEDs of unit 

NOTE 


Static voltage must not 
be applied to the pins 
of any external 
connector. 

Within .05% for 10% 
line voltage change 
Within .05% for 50% 
load change 


fees eee eee eee emcee oe gee ween SS ES gees ee qos memes ees wes ces SS ee ee eee ee Oe mee ce ee, pe rm me meee ere ee ig Se ee ees ee eee me me OD ee ee ee ce eee Cue ec mm eee gee ere ge ee SD ee oe 


Load Regulation 


(a) Set switches $300 and S301 to one of the listed operating positions, 
determined by the primary voltage source. See Section 3 of this 
manual for additional information on setting these switches. 


(bd) Refer to Section 15 of this manual if these voltages are out of 
tolerance. 
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Table 2-2 
Environmental Characteristics 


Characteristic ! Description 
ASR ae ee ai Ne MEE NL Coane EOE [eee Rene ete ee aie I rate Ode TD REPRE STO 
SoS Sees eae | peeaasessssssessessesessesesesssssss 
Temperature | 
Operating | OC to +50 C (+32 F to +122 F) 
| 
Storage | -55 C to +75 C (-67 F to +167 F) 
Humidity | 
Operating | To 90% relative non-condensing 
| 
eS ee ee eR mE eae Soo eee ee ea Saale 
Altitude | 
Operating | To 4 500 m (15,000 feet) 
Storage | To 15 000 m (50,000 feet) 
| 
| 


Table 2-3 
Physical Characteristics 


Leng th 597 mm (23.5 in.) 


Characteristic Description 
=< =< oo a a= a a a aa Gane soe ae a aa ca o> a os So soo (Sees ee5S22==2--—--===—=— 
Net Weight | 27 kg (60 lb.) 
Be ciel seine 20 tee eget (lee eres eres aye 
Overall Dimensions 
Height | 267 mm (10.5 in.) 
l 
Width | 432 mm (17 in.) 
| 
| 
| 
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Table 2-4 
Circuit Board Power Requirements 


Circuit Board | Voltage | Typical Amps | Maximum Amps 
System | +12 Vdc | 0.019 | 0.023 
Controller | | | 

| -12 Vde | 0.018 | 0.022 

| 1 | 

| +5 Vde | a7 | 3.24 
oN a eg Pg ee ee pee Pela 9 fe re ele ee pe Beem, dene Fe gee eg ee Oe RNS pak ne ape Vier pare megNce  ae AMg  e eee 
Communications j; +12 Vdc | 0.019 ! 0.023 
Interface ! | 

| -12 Vde | 0.018 0:02? 

| | | 

| | { 

| +5 Vde | 0.20 | 0.24 
a, Orie Cate Fea ad oe he Gee de es EO tg he ee Me Seng a Teds Ree Gmee en geite” , oC Sanpete led oN te toe ey oe ae eee eae 
Emulator | +5 Vde | 1.4 1.68 
Controller | 

| | | 
ag Pe ee Neg ann tg pe ee Usp eg Pe te een re yee Te ay ee et ee On St eee eee | 
Front Panel | +5 Vde | 0.072 | 0.113 
Sete Pe be eae pron eS ee) ae Ue tpg ee er ge eens gee he age Pace Eee GP eae g a Ey, | ere eye Ngee ogra Te Wrage og as 
System RAM | +5 Vde | 1.555 | oAVT 

| | | 
Mer type a, CEs rg gra ee va et ge SS ye ee ate ee ee ee eS et ee eS Net oe 2 ee pee Sn gae RT ae 
System ROM | +5 Vde | 2.05 | 2.46 

| | | 

Not Programming +12 Vde | 0.0125 | 0.015 
| | | 
Programming | +12 Vdc | 0.050 0.060 

| | | 
Pee Spree Bp ee ee een green [pp ea ee ae ee ae gee ge EE Os eg ng ae oe ge ge ae eat 
Program Memory | +5 Vide | 558 | 4.56 

| | | 
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Table 2-5 
System ROM Board -- EEPROM Voltage Vpp 
BElectrical Characteristics 


Performance 
Requirement 


Supplemental 
Information 


Voltage at TP Vpp 


cee ere ewes ee wee ee ee eee eee ee ee ee ee ee ee wre ce ee ee ee ce ee ee ee oes wee 
— ae aw cee ame ee com cm ame ae ene come cee ce ane ee Gee aoe ae Gem am Ga came came oom ame aes am com 


During Read The voltage at this test 


Operations point is the Vpp voltage 
applied to the EEPROMs 
during a read operation. 

During Write +21.0 Vde +/- 1 Volt The voltage at this test 

Operations point is the Vpp voltage 

(when progam- 
during a write operation 
(erase or programming). 


Time Constant 
Voltage at TP +15.0 Vde +/- 1 Volt 

Vpp 600 us after 

start of pulse, 

when starting a 

write operation. 

(during EEPROM 

programming) 


| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
+ 
| 
| 
! 
| applied to the EEPROMs 
| 
| 
| 
| 
+ 
| 
| 
: 
| Refer to Fig. 2-1. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
+ 
| 
| 
| 
| 
: 
ming EEPROMs) ! 
| 
| 
+ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


+21 Vdc (+1 Volt) 


+15 Vdc (+1 Volt) 


+5 Vde (+1 Volt) 


Fig. 2-1. Time constant for Vpp during programming. 
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Table 2-6 
8540 I/O Port Characteristics 
HSI Port Specifications -- J100 


Characteristics | Description 
socsessesscessssssesesss | enascesseesnssaceessssseeesesssseeses= 
Type | RS-422 
| 
Baud Rate | HSI -- 153.6K Baud 
| 
Bits/Character | 8 
Number of Stop Bits | 1 
Parity | Hven 
| 
Signal Descriptions: 
Pin 1 | Shield 
Pin 2 | TX -- Transmit Data 
Pan: RX -- Receive Data 
Pin 4 | RTS -- Request To Send 
| (pulled-up to +5 Vde with 
200 ohm resistor) 
Pin 5 | CTS -- Clear To Send 
Pin 10 | RIS' -- Request To Send 
(always grounded) 
Pin 11 ' TX' -~- Transmit Data 
Pin 12 | RX' -- Receive Data 
Pin 13 | DTR' -- Data Terminal Ready 
Pin 20 | DTR -- Data Terminal Ready 
Pin 25 1 CTS' -- Clear To Send 
| 
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Table 2-7 


8540 I/O Port Characteristics 
Remote Port Specifications With DTE1 Selected -- Ji01 
(Configured as a DTE Port) 


Baud Rate 


Bits/Character 
Number of Stop Bits 
Parity 


Signal Descriptions: 
Pin 1 
Pin 2 


Pin 3 


Pin: 4 


Pin 5 


Pin 6 


The 8540 looks at CTS 


Selectable 110--9600 Baud 


8 
1 
Not Checked 


Protective Ground 
TX -- Transmit Data 

(connected to TxD output 

on ACIA Type 6850 - U2600-6) 
RX -- Receive Data 

(connected to RxD input 

on ACIA Type 6850 - U2600-2) 
RTS -- Request To Send 

(connected to RTS output 

on ACIA Type 6850 - U2600-5) 
CTS -- Clear To Send 

(connected to CTS input 

on ACIA Type 6850 - U2600-24) 
DSR -- Data Set Ready 

(ignored - connected to input 

of receiver Type 1489 - U3060D) 
 vignal Ground 
DCD -- Data Carrier Detect 

(connected to DCD input 

on ACIA Type 6850 - U2600-23) 
DTR -- Data Terminal Ready 

(pulled-up to +12 Vde with 

3.3 kilohm resistor) 


NOTE 


to implement the handshake on data 


transmissions from the peripheral to the 8540. 
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Table 2-8 
8540 I/O Port Characteristics 
Remote Port Specifications With DTE2 Selected -- J101 
(Configured as a DTE Port) 


Characteristics Description 

Type RS-232-C 

Baud Rate Selectable 110--9600 Baud 
Bits/Character 8 

Number of Stop Bits 1 

Parity Not Checked 


Signal Descriptions: 


Pin 1 Protective Ground 
Pin 2 TX -- Transmit Data 

(connected to TxD output 

on ACIA Type 6850 - U2600-6) 
Pin 3 RX -- Receive Data 

(connected to RxD input 
Pin 4 RTS -- Request To Send 

(connected to RTS output 

on ACIA Type 6850 - U2600-5) 
Pan: 5 CTS -- Clear To Send 

(ignored - connected to input 

of receiver Type 1489 - U3060C) 
Pin 6 DSR -- Data Set Ready 

(connected to CTS input 

on ACIA Type 6850 - U2600-24) 
Paw Signal Ground 
Pin 33 DCD -- Data Carrier Detect 

(connected to DCD input 

on ACIA Type 6850 - U2600-23) 
Pin “20 DTR -- Data Terminal Ready 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
on ACIA Type 6850 - U2600-2) 
| 
| 
| 
| 
| 
H 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
(pulled-up to +12 Vde with 
: 3.3 kilohm resistor) 
| 
| 


NOTE 


The 8540 looks at DSR to implement the handshake on data 
transmissions from the peripheral to the 8540. 
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Table 2-9 


8540 I/O Port Characteristics 
Remote Port Specifications With CNTL(L) Selected -- J101 
(Configured as a DTE Port) 


Characteristics 

Type 

Baud Rate 

Bits/Character 

Number of Stop Bits 

Parity 

signal Descriptions: 
Pin 1 
Pin 2 
Pin~S 
Pin 4 
Pin 5 
Pin 6 
Pin 7 
Pin 8 
Pin 20 


This configuration requires 


Selectable 110--9600 Baud 


8 
i 
Not Checked 


Protective Ground 
TX -- Transmit Data 
(connected to TxD output 
on ACIA Type 6850 - U2600-6) 
RX -- Receive Data 
(connected to RxD input 
on ACIA Type 6850 - U2600-2) 
RTS -- Request To Send 
(Jumper J2 on Communications 
Interface board selects CTS as 
the RTS output or continuously 
asserts RTS. RIS is 
continuously asserted for 
normal operation.) 
CTS -- Clear To Send 
(ignored - connected to input 
of receiver Type 1489 - U3060C) 
DSR -- Data Set Ready 
(ignored - connected to input 
of receiver Type 1489 - U3060D) 
Signal Ground 
DCD -- Data Carrier Detect 
(ignored - connected to input 
of receiver Type 1489 - U3060A ) 
DTR -- Data Terminal Ready 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 


NOTE 


only TX, RX, and ground to be 


implemented by the peripheral in order to transfer data. No 
handshaking can take place in this configuration. 


2n9 
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Table 2-10 
8540 I/O Port Characteristics 
Remote Port Specifications With CNTL(L) Selected -- J102 
(Configured as a DCE Port) 


Characteristics Description 

Type RS=-232-C 

Baud Rate Selectable 110--9600 Baud 
Bits/Character 8 

Number of Stop Bits 1 

Parity Not Checked 


Signal Descriptions: 
Pan) 
Pin 2 


l 

| 

| 

| 

l 

| 

| 

| 

l 

| 

l 

| 

l 

| 

| 

| 

| 

| Protective Ground 

| TX -- Transmit Data 
(connected to RxD input 
| on ACIA Type 6850 - U2600-2) 
Pin 3 | RX -- Receive Data 

| (connected to. TxD output 
on ACIA Type 6850 - U2600-6) 
| RTS -- Request To Send 

| : ‘ 
1 (ignored - connected to input 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

| 

l 

| 

| 

| 

| 

l 

| 

| 

| 

| 

l 

| 

| 


Pin 4 


of receiver Type 1489 - U3060A) 

CTS -- Clear To Send 
(Jumper J1 on Communications 
Interface board selects RTS as 
the CTS output or continuously 
asserts CTS. CTS is 
continuously asserted for 
normal operation.) 

DSR -- Data Set Ready 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 

Signal Ground 

DCD -- Data Carrier Detect 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 

DTR -- Data Terminal Ready 
(ignored - connected to input 
of receiver Type 1489 - U3060D) 


Pin 5 


Pin 6 


Pin 7 
Pin 8 


Pin 20 


NOTE 
This configuration requires only TX, RX, and ground to 


implemented by the peripheral in order to transfer data. 
handshaking can take place in this configuration. 


2-10 
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Table 2-11 


8540 I/O Port Characteristics 
Remote Port Specifications With DCE Selected -- J102 
(Configured as a DCE Port) 


Baud Rate 


Bits/Character 
Number of Stop Bits 
Parity 


signal Descriptions: 
Pin J 
Pain. 2 


Pin 4 


Pin 4 


Pin 5 


Pin 6 


Pin 7 
Pin 8 


Pin 20 


DTR must be used to control data transmission from the 8540 to 
peripheral. RTS/CTS are used to control data transmission from the 


peripheral to the 8540. 


RS-232-C 


Selectable 110--9600 Baud 


—8 


| 
Not Checked 


Protective Ground 
TX -- Transmit Data 
(connected to RxD input 
on ACIA Type 6850 - U2600-2) 
RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2600-6) 
RTS -- Request To Send 
(connected to DCD input 
on ACIA Type 6850 - U2600-23) 
CTS -- Clear To Send 
(connected to RTS output 
on ACIA Type 6850 - U2600-5) 
DSR -- Data Set Ready 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 
 vignal Ground 
DCD -- Data Carrier Detect 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 
DTR -- Data Terminal Ready 
(connected to CTS input 
on ACIA Type 6850 - U2600-24) 


NOTE 


ae ae cee cme ome ame ae ae ame oem cme cme ae cme om cee eee ee cee ee ee cee ome ow ee cee ee ene ee ee wee ee ee ee ow ow a 
ee 


the 
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Table 2-12 


8540 I/O Port Characteristics 
Auxiliary Port Specifications -- J10% 
(Configured as a DCE Port) 


Baud Rate 


Bits/Character 
Number of Stop Bits 


Parity 


Signal Descriptions: 


Pin 
Pin 


Pin 


Pin 


Pin 


Pin 


Pin 
Pin 


Pan 
Pin 


DTR must be used to control data transmission from the 8540 to 


1 
2 


If 
20 


Not Checked 


Protective Ground 
TX -- Transmit Data 
(connected to RxD input 
on ACIA Type 6850 - U2500-2) 
RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2500-6) 
RTS -- Request To Send 
(connected to DCD input 
on ACIA Type 6850 - U2500-23) 
CTS -- Clear To Send 
(connected to RTS output 
on ACIA Type 6850 - U2500-5) 
DSR -- Data Set Ready 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 
Signal Ground 
DCD -- Data Carrier Detect 
(pulled-up to +12 Vde with 
3.4% kilohm resistor) 
Bxternal Clock 
DTR -- Data Terminal Ready 
(connected to CTS input 
on ACIA Type 6850 - U2500-24) 


NOTE 


the 


peripheral. RTS/CTS are used to control data transmission from the 
peripheral to the 8540. 
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Table 2-145 


8540 I/O Port Characteristics 
Terminal Port Specifications -- J104 
(Configured as a DCE Port) 


nee ee GE Eee ED ae CEE GEN RED Ge eee que Get Em OED GED GEE ame oe ame ane ame ame ase 
SD CAD DA OUD Qe ED GENS CRD UEP eae Ee Cot GND GEES aE cD que Gee WE eee aoe qu ame 


Baud Rate 


Bits/Character 
Number of Stop Bits 
Parity 


Signal Descriptions: 
Pin 1 
Pan-2 


Pan: 3 


Pin 4 


Pan 5 


Pin 6 


Pin 7 
Pin: Ss 


Pin 20 


Pitt. dit ..d ddd eee ee ah -——— 
ee ED ee RE ED CURD GEES nED GD GEE! GENS GOED GEE Ge CED aut Game GE wD qe GD que CEU? que GE awe GE GED ae am emer a onm a com 


Selectable 110--9600 Baud 


8 
1 
Not Checked 


Protective Ground 
TX -- Transmit Data 
(connected to RxD input 
on ACIA Type 6850 - U2700-2) 
RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2700-6) 
RTS -- Request To Send 
(connected to DCD input 
on ACIA Type 6850 - U2700-23) 
CTS -- Clear To Send 
(connected to RTS output 
on ACIA Type 6850 - U2700-5) 
DSR -- Data Set Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 
Signal Ground 
DCD -- Data Carrier Detect 
(pulled-up to +12 Vde with 
3.3 kilohm resistor) 
DTR -- Data Terminal Ready 
(connected to CTS input 
on ACIA Type 6850 - U2700-24) 


NOTE 


DTR must be used to control data transmission from the 8540 to the 
peripheral. RTS/CTS are used to control data transmission from the 


peripheral to the 8540. 
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Section 4 


OPERATING INFORMATION 


INTRODUCTION 


This section contains a brief description of all controls, connectors, and 
indicators for the 8540. In addition, the location and function of all 
straps and jumpers are described for each circuit board. Detailed operating 
information for the 8540 is contained in the 8540 System Users Manual. Refer 


to that manual for an explanation of all software commands used with the 
8540. 


CONTROLS, CONNECTORS, AND INDICATORS 

The 8540 controls, connectors, and indicators are discussed in the following 
paragraphs. In addition, the pin configurations for all rear panel 
connectors are also included. The 8540 front and rear panels are shown in 


Figures 3-1 and 3-2. The following description of controls, connectors, and 
indicators are keyed to the circled numbers in Figures 3-1 and 3-2. 


FRONT PANEL CONTROLS AND INDICATORS 


1 RESTART 


When this momentary-contact switch is toggled, the entire system is 
reset to its initial state. Note that the SELF TEST indicator should be 
lit after you toggle this switch. 


2 SELF TEST 
When this indicator is lit, the power-up diagnostics tests are running. 
If the indicator does not go out 5 seconds after power-up or re-booting, 
an error has been detected in a power-up test. 


2 DMA 


This indicator is lit when a direct memory access (DMA) operation is 
occurring. 


4 POWER 


This ON---OFF rocker switch controls primary power to the 8540. 
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Fig. 3-1. 8540 front panel controls and indicators. 


5 PROGRAM 
This indicator is lit when the emulator processor has control. 
6 SYSTEM 


This indicator is lit when the system processor has control. 
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REAR PANEL CONTROL AND CONNECTORS 


f LINE FUSE 


This is the line fuse for the 8540. If the instrument is configured for 
115 Vac, use a 3AG, 8 Amp, 250 Volt, medium-blow (5 sec.) fuse. If the 
instrument is configured for 230 Vac, use a 3AG, 4 Amp, 250 Volt, 
medium-blow (5 sec.) fuse. 


8 PRIMARY POWER PLUG 


This is the primary power supply plug for the 8540. Only the line 
voltage indicated by the voltage source cover plate should be connected. 
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Fig. 3-2. 8540 rear panel control and connecters. 
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PRIMARY VOLTAGE SOURCE 


The primary voltage source for an 8540 is selected at the factory with 
two switches: S300 and $301. A cover plate on the rear panel of the 
instrument indicates which of four possible voltage sources is selected. 
To change the voltage source, remove this cover plate and change the 
settings of the two-position switches. One switch, S300, selects 115 
Vac or 230 Vac and a second switch, S301, selects a high or low range 
within 115 Vac or 230 Vac. If you change the voltage source, be certain 
that your instrument has the proper fuse for the new configuration. 
Then, replace the cover plate to indicate the new setting. Table 3-1 
lists the voltage ranges for the switch positions. 


Table 3-1 
Primary Voltage Switch Selection 


Primary | Switch $300 | Switch $301 
Voltage | 115--230 | HI--LOW 
ara pee eer | peomceeescess |ooenscenssenn 
90--110 Vac | 115 LOW 
108--132 Vac | 115 HI 
180--220 Vac | 230 ! LOW 
216--250 Vac 1 230 | HI 
| | 


HSI Port 


J100 is the High-Speed Serial Interface (HSI) Port. The HSI Port is a 


modified RS-422 compatible serial interface designed to communicate with 
a data storage unit such as’ the TEKTRONIX 8560 Multi-User Software 
Development System or equivalent. This port operates only at 15%3.6K 
baud. Table 3-2 lists the pin configuration of J100. 


REMOTE Port 


J101 and J102 form the Remote Communications Port. This port is used to 
interface the 8540 with a general-purpose host computer. The port is 
also designed to interface the 8540 with a telephone modem. Both the 
male and female connectors of this port are RS-232-C compatible. The 
Remote Port has two switches associated with it: MODE SELECT switch and 
BAUD switch. The BAUD switch selects one of eight baud rates. See Fig. 
3-5. The MODE SELECT switch selects one of four operating modes. Table 
3-3 lists the four operating modes. Table 3-4 lists the pin 
configurations for connectors J101 and J102. 
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Table 3-2 
HSI Port -- J100 Pin Configuration 


| HSI Port 
eee eee eS 
Pin No. | J100 
| 25-Pin Male 
eee | eeeeeeeeeeeceese 
{ | Shield 
2 ot amy 
3 | RX 
4 ;, RS 
5 861) (Cts 
6--9 | ------ 
10 | Rts' 
14 ; x! 
ne eS ey 
13 | DTR' 
13--19 | ------ 
20 | ODTR 
21--24 | ------ 


(2976-4)3921-9 


Pies. 925% Baud rate switch. 
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Table 3-3 
MODE SELECT Switch 
Remote Port Operating Modes 


Switch 

Setting | RS-232-C Function 
eee | peemacneowessessseses 

CNTL(L) $ No Control 

DTE1 | DTE with CTS control 

DTE2 | DTE with DSR control 

DCE : DCE with control 

| 


AUXILIARY Port 


J103 is the Auxiliary Port. This port provides communications to and 
from auxiliary equipment, such as a line printer. The Auxiliary Port is 
an RS-232-C compatible port with a switch-selectable baud rate. In 
addition, a jumper-selectable external baud rate is also available on 
pin 17 of J103. The pin configuration for the Auxiliary Port is listed 
in Table 3-4. The baud rate switch is the same as that shown jin Fig. 


Os 


TERMINAL Port 


J104 is the Terminal Port. This RS-232-C compatible port with a 
switch-selectable baud rate provides a communications interface between 
the 8540 and the system terminal. The pin configuration for the 
Terminal Port is listed in Table 3-4. Figure 3-3 shows the baud rate 
Switch settings. 
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Table 3-4 
Pin Configurations for RS-232-C Compatible Ports 


Auxiliary Port, Terminal Port 


| 
| ! 
Pin No. | J101 J102 J103 J104 
| 25-Pin Male | 25-Pin Female | 25-Pin Female | 25-Pin Female 
ie naa res sma es laa ac Vi on dr ae 
1 | Shield ! Shield | Shield ' Shield 
a 4 TX TX TX TX 
os RX | RX | RX : RX 
4 | RTS RTS ! RTS RTS 
5 CTS 7 CTS ! CTS : CTS 
6 | DSR DSR DSR DSR 
7 | LOGIC GND | LOGIC GND  BOGiTC END ' LOGIC GND 
8 | DCD DCD DCD DCD 
9--16 | ween [atone | oo aeeee eae 
170 | weeae- [| 0 seen | EXT CLK atetetetete 
Lo ee Mico | 0 wece- [0 seen i fees 
20; DTR DTR DTR DTR 
21--25 | 0 ~----- cates =e i Seas 
| | | 


ASRS ARSESESSNRTS SSSR A A SETI SY PURGE ORMNTRSGSWTES? rT pts a On RPT PSNI RESETRRSESOGEESSIRIOETAG) xy Ont cr CESS PCA P= ASE 


CIRCUIT BOARD CONFIGURATIONS 


The standard circuit boards for the 8540 have jumpers and straps that are 
used to change the configuration or function of the circuit board. The 
Specific function of each jumper and strap is described later in this section 
with its associated circuit board. 


JUMPERS AND STRAPS 


The following paragraphs define the kinds of jumpers and straps that are used 
on the standard circuit boards and describe how these connectors can select 
alternate functions. 


Jumpers 


In this manual, the term "jumper" refers to a small connector designed to fit 
across a jumper position. A "jumper position" consists of two square pins 
that can accommodate the placement of the jumper. Jumper positions are 
arranged on the circuit boards as single-position or two-position jumpers. 
Single-position jumpers have only two square pins: the jumper is either 
installed or removed. Two-position jumpers have three square pins, arranged 
in a straight line or "L" pattern. The jumpers may be installed on pins 1 
and 2, 2 and 3, or removed. Table 3-5 shows the symbols used for jumpers in 
the circuit board configuration drawings that appear later in this section. 
Jumpers are designated with the prefix "J". 
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Straps 


In this manual, the term "strap" refers to an ECB through-hole that may be 
bridged with a soldered wire to select an alternate function. A strap is 
also associated with a "cuttable run": an ECB run between two through-holes. 
The run must be cut before one of the through-holes can be strapped to a 
third through-hole. If there is a cuttable run at the location, it must be 
cut before the strap is bridged, to prevent system errors. Table 3-5 shows 
the symbols used for straps in the circuit board configuration drawings that 
appear later in this section. Straps are designated with the prefix "W". 


Table 3-5 
Symbols for Jumpers and Straps 
Used on Circuit Board Configuration Drawings 


These two-position jumpers show the 
jumper across pins 1 and 2 or across 
pins 2 and 3. 


This single-position jumper shows 
the jumper across the single jumper 
position or the jumper removed. 


These two-position straps show the 
cuttable runs between pins 1 and 2. 
The runs may be cut and the straps 
bridged across pins 2 and 3. 


ij or Ole 


These single-position straps show the 
through-holes with or without a 
cuttable run. The cuttable run may 
be cut or the through-holes may be 
bridged with a strap. 


[OHO] or [oHe] 
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SYSTEM CONTROLLER BOARD CONFIGURATION 


Figure 3-4 shows the locations of jumpers and straps on the System Controller 
board, and the type of connector at each location. There are three jumpers 
and eight straps on the System Controller board. In addition, Fig. 3-4 shows 
the locations of a DIP switch (S1100) and LEDs associated with ROM-based 
diagnostics. Table 3-6 lists the jumper and strap configuration required for 
normal operation. 


J1051 
> [) 


(OK) [oK9) [2] fe} [9] (9) 


"a 
Oo] w2017 
[o) 


= [2}(5 95) 33014 


> (9) 
W3068 
(9) 


a 
J5704 
(2) 


> [0] w7400 


(2974-22)3921-14 


Fig. 3-4. system Controller board jumpers and straps. 
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Table 3-6 
System Controller Board Normal Operating Configuration 


Number Jumper or Strap Normal Operating Configuration 
31051 { CRU Float Jumper === dumper across pins 2 and3 
33014 | Forced Diagnostic Jumper | Jumper across pins 2 and3 
"35704 | 2650A Clock Jumper Jumper across pins 1 and2 =~ 
"W1304 «| Even/odd Parity Strap =| No change in original strapping 
W306 «| High-Speed Interface Strap | No change in original strapping 


W1309 Parity Inhibit Strap No change in original strapping 
~w2017 | Bootstrap Limiting Strap | No change in original strapping 
-w2098 +! Direct Interrupt Strap | No change in original strapping 
" w3068 «| Mapping/Write Protect Strap | No change in original etrapping 
7400 | Line Grounding Strap |. No change in original strapping 
"81100 ! Diagnostics Mode Switch | Set the six switches to ON 


2650A-1 Clock Jumper 


J5704 is the 2650A Clock Jumper. This two-position jumper selects either a 2 
MHz System Clock or a 1.25 MHz System Clock. Pins 1 and 2 select 2 MHz. 
Pins 2 and 5 select 1.25 MHz. For normal operation, place the jumper across 
pins 1 and 2. 


Forced Diagnostic Jumper 


J3014 is the Forced Diagnostic Jumper. This two-position jumper forces the 
Diagnostic ROM on the bus, or allows software to select the Diagnostic or 
Boot ROMs. Pins 1 and 2 select only the Diagnostic ROM. Pins 2 and 4 select 
the Diagnostic or Boot ROMs. For normal operation, place the jumper across 
pins 2 and 3. 


5-10 | @ 
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Mapping/Write Protect Strap 


wW3068 is the Mapping/Write Protect Strap. This two-position strap enables 
the Mapping/Write Protect function during normal operation. If the run 
between pins 2 and 3 is cut and a strap is placed between pins 1 and 2, the 
Mapping/Write Protect function is disabled. 


CPU Float Jumper 


J1051 is the CPU Float Jumper. This two-position jumper determines the state 
of the CPU READ(L) signal. If CPU READ(L) is high, the 2650A-1 can write to 
the system data bus. If CPU READ(L) is low, the 2650A-1 can read the system 
data bus. Pins 1 and 2 select a high on CPU READ(L). Pins 2 and 3 select a 
low on CPU READ(L). For normal operation, place the jumper across pins 2 and 


Bs 


Line Grounding Strap 


W7400 is the Line Grounding Strap. This two-position strap grounds P1-56 (a 
Main Interconnect board line) during normal operation. 


Direct/Indirect Interrupt Strap 


W2098 is the Direct/Indirect Interrupt Strap. This two-position strap 
provides indirect addressing of interrupts during normal operation. If the 
run is cut between pins 1 and 2 and a strap placed between pins 2 and 3, 
direct addressing is selected. 


Bootstrap Limiting Strap 


W201'7 is the Bootstrap Limiting Strap. This two-position strap selects a 
2K-byte address space within the Boot ROM during normal operation. If the 
run is cut between pins 1 and 2 and a strap is soldered between pins 2 and 3, 
only a 1K-byte address space within the Boot ROM is selected. 


High-Speed Interface Strap 


W1306 is the High-Speed Interface Strap. This single-position strap selects 
an 8-bit data character length during normal operation. If a strap is 
soldered across this position, a 35-bit data character length is selected. 


Operating Information---8540 IU Service 


Stop Bit Select Strap 


W1508 is the Stop Bit Select Strap. This single-position cuttable run 
selects one stop bit during normal operation. If the run at this position is 
cut, two stop bits are selected. 


Parity Inhibit Strap 


W1509 is the Parity Inhibit Strap. This single-position cuttable run enables 
parity generation and checking during normal operation. If the run at this 
position is cut, the parity generation and checking functions are disabled. 


Even/Odd Parity Strap 


W1304 is the Even/Odd Parity Strap. This single-position strap selects even 
parity bits during normal operation. If a strap is soldered across this 
position and W1309 has not been cut, odd parity bits are selected. 


Diagnostic Mode Switch 


S1100 is the Diagnostic Mode Switch. This 6-position DIP switch is used _ to 
select the power-up mode of operation and the boot mode. For normal 
operation the six switch positions should be set as follows: 


execute STARTUP string 


Switch $1100 | Switch | 
poor One No. setting | Switch Setting Selects 
Smeraeeseasassesa l seaaseses | soaescsscaesssesesaecaceccE 
See eSessee=== ic | 
6 | O | Normal Boot Mode 
| | 
5 | 0 ! Run Power-up Diagnostics 
| l 
4 | O ' Branch to CFM or display — 
| | ROM-Based Diagnostic on 
| | error 
| | 
3 | 1 | 8540 Boot 
l 
| l 
2 O | Not used set to "0" 
| | 
| l 
| | O | Boot in Local Mode 
l l 
| | 
l | 
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NOTE 


A switch setting of "O" is ON (or CLOSED). A switch setting of "1" 
is OFF (or OPEN). 


Diagnostic LEDs 


These LEDs are illuminated while the Power-Up Diagnostics are running. They 
indicate which test is in progress. If an error is detected, an error code 


is displayed on the LEDs. These LEDs are used in conjunction with the LEDs 
on the System RAM board. 
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EMULATOR CONTROLLER BOARD CONFIGURATION 


Figure 3-5 shows the locations of jumpers and straps on the Simulator 
Controller board, and the type of connector at each location. There are five 
jumpers and five straps on the Emulator Controller board. Table 3-7 lists 
the jumper and strap configuration required for normal operation. 


W4153 W4163 W4165 
oe) 6) 
> [Oho] [oMo)<— = [O{0} 


(2974-23)3921-15 


Fig. 3-5. Emulator Controller board jumpers and straps. 
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Table 3-7 
Emulator Controller Board Normal Operating Configuration 


Number | Jumper or Strap | Normal Operating Configuration 
‘Ji183 | Front Panel Hold Jumper | Jumper across pins 2 and3 
53073 | Direct Interrupt Jumper | Jumper across pins 2 and3 
54083 | BPI Extended Address Jumper | Jumper across pins 1 and 2 

34093 | BP2 Extended Address Jumper | Jumper across pins 1 and 2 
“I5177 | SVC Detection Jumper | Jumper across pins 1 and 2 
‘WI111 | Extended Address Strap | No change in original strapping 

W41 53 | Immediate Interrupt Strap | No enanee in Selerael strapping 
'W4i63 | Forced Jump Option Strap {| No change in original strapping 

W4165 | Forced Jump Option Strap | No change in original strapping 

W5097 | Line Grounding Strap | No change in original strapping 

| | 


Front Panel Hold Jumper 


J1183 is the Front Panel Hold Jumper. This two-position jumper enables or 
disables the front panel circuitry. Pins 1 and 2 enable the front panel 
circuitry. Pins 2 and 3 disable the front panel circuitry. For normal 
Operation, place the jumper across pins 2 and 3. 


Ex tended Address Strap 


Wii11 is the Extended Address Strap. This two-position strap enables’ the 
extended address function during normal operation. If the cuttable run 
between pins 1 and 2 is cut and a strap is soldered between pins 2 and 3, the 
extended address enable line is connected to a pull-up resistor and the 
extended address function is disabled. 


Line Grounding Strap 


W5097 is the Line Grounding Strap. This single-position cuttable run grounds 
P1-56 (a Main Interconnect board line) during normal operation. 
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BP1 Extended Address Jumper 


J4083 is the BP1 Extended Address Jumper. This two-position jumper enables 
or disables the breakpoint 1 extended address function. Pins 1 and 2 enable 
the function. Pins 2 and 3 disable the function. For normal operation, 
place the jumper across pins 1 and 2. 


BP2 Extended Address Jumper 


J4095 is the BP2 Extended Address Jumper. This two-position jumper enables 
or disables the breakpoint 2 extended address function. Pins 1 and 2 enable 
the function. Pins 2 and 3 disable the function. For normal operation, 
place the jumper across pins 1 and 2. 


SVC Detection Jumper 


J5177 is the SVC Detection Jumper. This two-position jumper selects SVC 
Detection support for all three emulation modes or for mode O only. Pins 1 
and 2 select support for all modes. Pins 2 and 3 select support for mode O 
only. For normal operation, place the jumper across pins 1 and 2. 


Direct/Indirect Interrupt Jumper 


J3073 is the Direct/Indirect Interrupt Jumper. This two-position jumper 
selects either direct or indirect addressing of interrupts. Pins 1 and 2 
select direct addressing of interrupts. Pins 2 and 3 select indirect 
addressing of interrupts. For normal operation, place the jumper across pins 
2 and 5. 


Immediate Interrupt Option Strap 


W4155 is the Immediate Interrupt Option Strap. This two-position strap 
supports the current configuration of a single immediate interrupt and 
provides a method to incorporate an additional immediate interrupt if needed. 
If the cuttable run between pins 1 and 2 is cut and a strap is soldered 
between pins 2 and 3, INT 31 FF(H) is NORed with the current immediate 
interrupt at U4150. 


Forced Jump Option Straps 


W4163 and W4165 are the Forced Jump Option Straps. Future requirements to 
provide a forced jump capability to interrupts 30 and/or 31 can be met by 
cutting the run between pins 1 and 2 and soldering a strap between pins 2 and 
3 of each strap. 


Operating Information---8540 IU Service 


SYSTEM RAM BOARD CONFIGURATION 


Figure 3-6 shows the location of the two jumpers and eight LEDs on the System 
RAM board. Table 3-8 lists the jumper configuration required for normal 
Operation. 


pe (0) 
W4151 
©) 


= 
J6140 
) 


Fig. 3-6. System RAM board jumpers and straps. 


Table 3-8 
System RAM Board Normal Operating Configuration 


Number | Jumper or Strap | Normal Operating Configuration 
aes a err ee tet tee SOND ee ror ee epee A  etd ON I CONCERNS eee 
Sessa seses eee ee SSeS ee eee Se ee ee eee SS SSSSSSSSSSS SSeS ee ese See eee Se Se ewes oS 

J6140 | Test Jumper | Jumper across pins 1 and 2 
ee cee re oe oe one ee me ss te ee ar ae eee en cme nem came me cee es ree os are es me mem ome me em mee oem coe cn Pe oe ee ee ee en ee ee ee ee oe ee es ee ee ee ee 

W41 51 | Developmental Strap | No change in original strapping 

| | 
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Test Jumper 


J6140 is the Test Jumper. This two-position jumper determines the board's 
response to the CMEM(H) line. Pins 1 and 2 select the board as System Memory 
whenever the CMEM(H) line goes low. For special applications, pins 2 and 3 
select the board as Program Memory. In this configuration diagnostics that 
test various program memory functions can be conducted on the board when the 
CMEM(H) line goes high. When testing the board using diagnostics, the board 
is physically located in the System section of the Main Interconnect board. 
For normal operations, place the jumper across pins 1 and 2. 


Developmental Strap 


W4151 is a strap that may be used for special developmental requirements. 
This two-position strap permits MSTR RUN(L) and OPREQ(L) to control the 
timing of the board. If the cuttable run between pins 2 and 3 is cut and a 
strap is soldered between pins 1 and 2, MSTR RUN(L) is removed from the 
board. 


Diagnostic LEDs 


Five of these eight LEDs are turned off or on while the Power-Up Diagnostics 
are running. The five LEDs indicate which test is in progress; if an error 
is detected, an error code is displayed on the LEDs. These LEDS are used in 
conjunction with the LEDs on the System Controller board. The other three 
LEDs monitor the status of the lower three bits from the data byte of I/0 
port address D2. 
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SYSTEM ROM BOARD CONFIGURATION 


Figure 3-7 shows the configuration of the System ROM board. It also shows 
the location of the test point TP Vpp, the 32 ROM sockets, and the test point 
connector, Ji111. Test point TP Vpp is used to determine if the correct 
voltage and timing is applied to the EEPROMs during an erase or programming 
operation. Test point connector J1111 contains nine TTL test points. This 
harmonica-type connector provides easy termination of a logic analyzer or 
Similar test equipment. Table 3-9 lists the nine TTL test points. 


The System ROM board has no jumper positions. However, there are five 
two-position strap configurations located directly below 30 of the 32 ROM 
sockets. Refer to Fig. 3-7. The strap configurations are used to configure 
each ROM socket for a specified PROM type. 


auth 
CS82 CS83 CS84 CS85 CS86 Cs91 CS92 CS93 CS94 CS95 CS96 CS97 


80000 
ie] 


Cs939 


Fig. 35-7. System ROM board jumpers and straps. 


Operating Information---8540 IU Service 


Table 3-9 
Ji111 -- TTL Test Points 


WRP(H) is high, generates the WRP MD (Write 
Pulse Modified) pulse (pin no. J1111-8). 


Pin No. | Designation | Function 
eae eae AAC erence env tees rca VN ee TE ORT Oe ee eT 
Se ee ae oe ae, ae [i Se ee Pe ey eae ge ee ee et ee Te cy et a eI OTR ier am Eee ee UES Gt ce at ons 
1 | GND | Logic ground. 
| | 
2 | STAT | Status--During a read to I/0 port address D8, 
| | data bit D5 is high when the EEPROMs are 
! | being programmed or erased. 
| | 
3 | BD EN | Board Enable--When data bit D7 of I/O port 
| address D8 is set high, the ROM array is 
| | enabled. 
| | 
l | 
4 | &E EN | EEPROM Enable--When data bit D6 of I/O port 
| | address D8 is set high, the EEPROM array is 
| enabled. 
| | 
| | 
5 Vpp | When high, EEPROMs are being programmed or 
erased. 
| 
6 | BD BUF | Board Buffer--When low, buffer U4090 is 
| | enabled ,forcing the data byte onto the 
! | system data bus. 
l | 
7 |  &EE BUF | EEPROM Buffer--When low, address and data 
| : latches are enabled during a write operation 
| | (programming or erasing) to the EEPROMs. 
| | 
8 |  WRP MD | Write Pulse Modified--Clocks the D-type 
| ! flip-flop when going from low to high, at the 
| | start of a programming or erase cycle. 
| | 
9 | EE WR | KEPROM Write--When high at the same time 
| | 
l l 
| 
| l 


NOTE 
The test point TP Vpp (showm in Fig. 3-7) and pin no. J1111-5 
(also designated Vpp) are not the same test point. TP Vpp is the 
actual dc voltage applied to the EEPROM devices. Pin no. J1111-5 
is a TTL test point. The timing relationships of the two test 
points, however, are identical. 


3-20 
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ROM-Socket Straps 


Figure 3-8 shows the two-position strap configurations for each of the three 
PROM types. Each ROM socket is configured for the type-2764 PROM when the 


board is manufactured. If a type-2732A or type-27128 PROM is used, WD) 
be strapped accordingly. 
for normal operation. 


must 
Table 3-10 lists the strap configuration required 


NOTE 


Designations W1 through W5 and arrow heads (to indicate pin 1) are 
added to Fig. 3-8 for clarity purposes. The arrow head and strap 
designations are not etched on the actual circuit board. 


ROM Socket ROM Socket 


rryy 


ROM Socket 


0} LO} [9] [| 
[9} [9] {9} [9] 


W1 W2 W3 W4 


[O} 


[Of}={O] — 
[O}-—{0] — 
[o}{o] = 
[O}-—{0] — 
[o}={9] = 
[O}-—={0] = 
[o}={o] = 
[o}={9] = 


A 
[o} 
A 


s 
= 
N 
= 
Ww 
= 


[9] [0] 
S 
< 
€[o] [0] 


Zero Ohm 
Resistor Added 


27128 


3921-18 


Fig. 3-8. Strapping configurations for specified PROM types. 
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Table 5-10 
System ROM Board Normal Operating Configuration 


2 and 4. 


Strap Number | PROM Types ! Normal Operation Configuration 
| - 27328 | 
W1--W4 | 2764 | No change in original strapping 
| 27128 
| | 
ee Oe ee Westese-Seoeae ele ee eee wep ele eke maaw as 
W5 2764 | No change in original strapping 
| 
eee erat awe See (GSP Sere eat et ee eae 
W5 | 27352A | Strap across pins 1 and 2 
ee Se ane ae Era O ets eee eI Pe ah a ipa 
W5 | 21128 Zero-ohm resistor across pins 
| ! 
| 
| | 


Installation of ROMs 


When you receive your 8540, the EEPROMs and ROMs are installed in the System 
ROM board for the basic system and any optional boards ordered with your 
basic unit. Refer to Fig. 3-7. The EEPROMs are installed in sockets CS80 
and CS8!1. The remainder of the sockets (CS82--CS9F) are for the operating 
system ROMs, diagnostic ROMs, and optional equipment ROMs. 


There is no requirement for the ROMs to be installed in specific sockets; 
however, the operating system ROMs are normally in the lower numbered 
sockets: CS82 and up. The diagnostic ROMs are next, leaving the remaining 
sockets for options. 


The 8540 is designed to accommodate two emulator boards. This means that any 
two 8-bit or 16-bit emulators (one board each) can be installed. However, 
only one 16-bit emulator consisting of more than one board can be installed 
at a time. 


The spare ROM sockets for optional equipment are also limited. You may have 
to remove existing ROMs and install other ROMs when you add or replace the 
emulator board(s). This will depend on the options installed in your 8540. 


Procedures for the removal or installation of devices are also 
applicable to the ROMs. The body of the ROM should remain parallel 
to the circuit board during removal or installation. Do not rock 
or tilt the ROM when removing or installing. Make sure pin 1 of 
the ROM is inserted in pin 1 of the socket. 


2202 : @ 
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PROGRAM MEMORY BOARD CONFIGURATION 


Figure 3-9 shows the locations of the jumpers, straps, and switch on the 
Program Memory board, and the type of connector at each location. There are 
four jumpers and two straps on the Program Memory board. In addition, a DIP 
switch (S7170) is used to select the extended addressing function. Table 
3-11 lists the jumper and strap configuration required for normal operations. 


> (0) 
[0] W5011 
[9] 


Hoe Ye bop) 


W7080 


J7171 » (6 _o}[5) 


(2974-25)3921-19 


Fig. 5-9. Program Memory board jumpers and straps. 


@ oe, 
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Table 3-11 
Program Memory Board Normal Operating Configuration 


—_— cme = awe ame eee eww em ew em ae ae ewe SED awe ewe ae ee ew cen oee eee oe eee ee oe ome a eee Ge ewe com c= Gee cum Gms ee GEE GRD Gee ame aE Ges ene ae GED eee cen a ee Oo ame GED aE eee GD ee aon see GEN SEE ooD ee ewe ee coy Go om aoe om 


Number | Jumper or Strap | Normal Operating Configuration 
J5175 | Memory Relocation Jumper | Normal Operating Configuration 
MLN a nee ee ee eae a ee et et ne es 
J6175 | Low/High Board Jumper | See text description 
ne ee me mt cee ome ee mee | a a a a a a a a ee ee ee | wm me nce ie ah amen sees me es ee ces Ste mee neh a eee ees cee eee cae ene ee cee me me ee 
| 
J6179 | Program/System Memory Jumper | Jumper across pins | and 2 
me com cme awe eae ee mee ome ee oe re we ee me me ee om ee ee ee ee eo ome ee Perea teatime tina linen tne irene ne heen lee ee ieneineaeeieenne eee ten nen tented 
| 
J7171 | Extended Bank Jumper | Jumper across pins | and 2 
oa ae: ct sa ei pt ee eT 
| | 
W5011 ! Delayed Read Strap | No change in original strapping unless speci- 
| fied in the Emulator Processor Installation 
! | Manual. 
— ae eee ae me ee mee | me ce me re cere cree ee ae ce cee ee me mee ee ee ome ee me eee me cee wee tee ee | mm wom cam cove cam Gum ve GED GOS Ome cme cone GES ene OUD mene GED GOD ome ee Gee Gem) MS aD eS eee eee mem Gee ame ee ome 
| 
W7080 | Line Grounding Strap | No change in original strapping 
Sooreseecels Ta aa ap a a es pei es wc ee eee 
S7170 | Extended Memory DIP Switch | See text description 
| l 


Program/System Memory Jumper 


J6197 is the Program/System Memory Jumper. This two-position jumper 
determines whether the board is used as Program Memory or, for special 
applications, as System Memory. Pins 1 and 2 select Program Memory. Pins 2 
and 3 select a special System Memory configuration. The 8540 operating 
system, 0S/40, prohibits using the Program Memory board as System Memory. 
Therefore, for normal operations, place the jumper across pins 1 and 2. 


Low/High Board Jumper 


J6175 is the Low/High Board Jumper. This two-position jumper determines 
whether the board will be used as low memory (addresses O to 32K) or high 
memory (addresses 32K to 64K). Pins 1 and 2 select high memory. Pins 2 and 
5 select low memory. 


Extended Bank Jumper 


J/i71 is the Extended Bank Jumper. This two-position jumper enables or 
disables the extended bank comparator function. Pins 1 and 2 enable this 
function. Pins 2 and 3 disable the function. For normal operation, place 
the jumper across pins 1 and 2. 
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Memory Relocation Jumper 


J5175 is the Memory Relocation Jumper. This two-position jumper enables or 
disables the memory relocation function. Pins 1 and 2 enable the function. 
Pins 2 and 5 disable the function. For Program Memory normal operation with 
one memory board installed, place the jumper across pins 1 and 2. When two 


Program Memory boards are installed, place the jumpers on both boards across 
pins 2 and 3. 


Delayed Read Strap 


W5011 is the Delayed Read Strap. If the cuttable run between pins 1 and 2 is 
cut and a strap soldered between pins 2 and 3, the READ ENBL(L) signal will 
no longer be delayed. This signal is delayed during normal operation. 


Line Grounding Strap 
W/080 is the Line Grounding Strap. This single-position cuttable run grounds 


P1-56 (a Main Interconnect board line) during normal operation. 


Extended Memory DIP Switch 


S71‘70 is the Extended Memory DIP switch. This 8-bit DIP switch works in 
conjunction with the Low/High Jumper to allocate extended memory. Unless a 
particular setting for an option is indicated within that option's 
Installation Manual, all switches should be in the ON or CLOSED position. 


@ 5-25 
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COMMUNICATIONS INTERFACE BOARD CONFIGURATION 


Figure 5-10 shows the locations of jumpers on the Communications Interface 
board and the type of connector at each location. There are three jumpers on 
the Communications Interface board. Table 43-12 lists the configuration 
required for normal operation. 


(2974-26)3921-20 


HIS: -9= 0. Communications Interface board jumpers. 


Table 3-12 
Communications Interface Board Normal Operating Configuration 


Number; ___dumper or Strap | Normal Operating Configuration 

"a1 | -RS-252-0 Multiplexer Jumper | Jumper across pins 2 and 3 

yp | RS-2 5x0 ‘Mubtipiesen cuneee. | ee eer eee 

"33”'| External Baud Rate Jumper | Jumper across pins 1 and2 
| | 


RS-232-C Control Line Multiplexer Jumper (J102) 


Ji (located on the Communications Interface board) is the RS-232-C Control 
Line Multiplexer Jumper for jack J102 (located on the rear panel). This 
two-position jumper selects the RTS(H) signal or ground as a control signal 
for J102. Pins 1 and 2 select the RTS(H) signal. Pins 2 and 3 select 
ground. For normal operation, place the jumper across pins 2 and 3. 
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RS-232-C Control Line Multiplexer Jumper (J101) 


J2 (located on the Communications Interface board) is the RS-232 Control Line 
Multiplexer Jumper for jack J101 (located on the rear panel). This 
two-position jumper selects the CTS (H) Signal or ground as a control signal 
for -J101. Pins 1 and 2 select the CTS(H) Signal. Pins 2 and 3 select 
ground. For normal operation, place the jumper across pins 2 and 3. 


External Baud Clock Jumper 


Jd (located on the Communications Interface board) is the External Baud Clock 
Jumper. This two-position jumper selects either 110 baud rate or an external 
baud rate clock. Pins 1 and 2 select a signal from the 110 baud rate 
generator. Pins 2 and 4 disconnect the line from the 110 baud rate generator 
and select an external signal as the baud rate. For normal operation, place 
the jumper across pins 1 and 2. 
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Section 4 


SYSTEM CONTROLLER BOARD 


INTRODUCTION 
The System Controller board is located on the system side of the Kkmulator 
Controller board in the Main Interconnect board. The System Controller is 
the controlling element within the 8540. The major functions of the System 
Controller are: 

e address and data bus scheme 

® system processor 

® power-on reset 

® memory map and write protect 

@ interrupt priorities 

e clock generation 

e interval timer 

@ bootstrap ROM 

e diagnostic ROM | 


e 1/0 port interfaces 


Figure 4-1 is a functional block diagram of the System Controller board. 


ADDRESS AND DATA BUS SCHEME 
There are two address buses and two data buses in the System Controller bus 
structure, as shown in Fig. 4-1. The system processor uses these buses as 
four unique buses. Addressing and data flow on the buses are controlled by 
enabling and disabling directional and bidirectional buffers. The four buses 
are designated: 

e address bus AO(H)--A15(H) 

e address bus BAO(H)--BA15(H) 

e data bus DO(H)--D7(H) 


e data bus BDO(H)--BD7(H) 
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ADDRESS BUSES YS) 


Address bus BAO(H)--BA15(H) interfaces directly with the system processor. 
It also interfaces with the system address bus through directional buffers 
U4040 and U4050. These buffers are enabled whenever the system processor is 
active (running). Address bus AO(H)--A15(H) interfaces with the system 
address bus through directional buffers U6040 and U6050. Lower order address 
buffer U6040 is always enabled. The high-order address buffer U6050 is 
enabled except when the system processor is addressing its uppermost 512 
addresses (FEOO--FFFF), during a memory map or write protect function. (See 
the memory map and write protect function discussion, later in this section.) 


DATA BUSES <1» 


Data bus DO(H)--D7(H) interfaces directly with the system processor. It also 
interfaces with the other data bus, BDO(H)--BD7(H), through directional 
buffer U2060. Data bus BDO(H)--BD7(H) interfaces to/from the system data bus 
through receive/drive buffers U5060 and U6060. Figure 4-2 is a simplified 
schematic of the data buses, showing the direction of data flow when the 
buffers are enabled. 


SYSTEM PROCESSOR {> 


The system processor U2050 is a 2650A-1 microprocessor that provides overall 
control of the 8540. Supervisory functions are provided to the system under 
software control. The software functions controlled by the system processor 
include: 


System input/output Directs all I/O activity for the system peripherals, 
including the system terminal, the line printer, and 
the High-speed Serial Interface (HSI). 


Debugging Bhxecutes the debug program and controls the emulator 
processor through separate debug hardware. 


System utilities Performs all system utility functions, such as 
processing messages between system peripheral 
devices. 


The system processor has full access to both system memory and program 
memory. The system processor performs input/output functions to all system 
peripherals through I/0 interface ports. It also directs all other system 
and program circuit boards, such as the Emulator Controller, System RAM, 
system ROM, Program Memory, and optional boards. 
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POWER-ON RESET <1» 


The power-on reset circuitry initializes the 8540 system during power-up, and 
resets the system during a restart. The power-up detector initiates a reset 
signal, causing RESET(L) to go low. When low, RESET(L) causes. the system 
processor to fetch and execute the instruction at address 0000 in the system 
memory. RESET(L), when low, is also used throughout the system to initialize 
or reset all of the circuit boards. When the RESTART switch on the Front 
Panel is set to the restart position, RESET(L) goes low, resetting the system 
processor and all of the circuit boards. 


MEMORY MAP AND WRITE PROTECT é> 


In emulation mode 1, memory can be mapped to the 8540 Program Memory and/or 
the prototype memory. Memory mapping permits the user to assign 128-byte 
blocks of memory address space to either the 8540 Program Memory or the 
prototype memory, throughout a total address space of 64K bytes. Figure 4-3 
Shows the functional control of the memory mapping feature. The UMAP(L) 
control line determines whether the 128-byte memory block is stored in 
program memory or prototype memory. Additionally, any 128-byte block within 
the 8540 Program Memory (64K address space) can be write-protected. The RAM 
INH(L) line determines which of the 128-byte blocks of program memory are 
write-protected. If a write violation occurs, an interrupt is generated. 
The write-protect function does not affect the prototype memory. Figure 4-4 
is a simplified block diagram of the memory map and write protect circuitry. 


Prototype 
Memory 


Emulator Be 
4 Data Bus . _ 4 Data Bus 


RAM INH(L) | 


Data Bus 
Selector 


(2976-121)3920-5 


Fig. 4-3. Memory map functional control. 
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U2022F 


<r MAPONIL) 


CMEM(H) 
MSTR ee PLS — p> UMAP(L) 
RUN(H) I~ : 

MAPEN(H) 

M(H)/IO(L) 

OPREQ(H) 


MAPON(L) WRITE MAP(L) 


Fig. 4-4. Memory Map and Write Protect simplified block diagram. 


The memory map consists of two 256 x 1-bit RAM storage devices (U5010 and 
U6010) for a total of 512 bits of storage capacity. The memory capacity of 
64K bytes is divided into 512 blocks. Each block contains 128 bytes of 
memory and is represented as one bit in the 512-bit memory map. Each bit in 
the memory map defines one of the 512 blocks of memory as being in the 8540 
Program Memory or the prototype memory. 


The write-protect logic consists of two 256 x 1-bit RAM storage devices 
(U6022 and U6030), for a total of 512 bits of storage capacity. The 
write-protect and memory map storage are identical, with the exception of the 
DI (Data In) and the DO (Data Out) lines. Each of the 512 blocks of 8540 


Program Memory can be write-protected by setting the write-protect bit for 
each block. 


The uppermost 512 addresses (FEOO--FFFF) of the system memory address space 
are used to store the memory map and write-protect information. When these 
addresses (FEOO--FFFF) are accessed, data bus bits DO and De are stored in 
the RAMs (on a write operation) or read from the RAMs (on a read operation). 
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In Fig. 4-4, note that address lines BAQ(H)--BA15(H) are connected to the 
input of decoder U4060. These address lines are high for addresses between 
FEOO and FFFF; the decoder is enabled when the other input control lines are 
also high. When the decoder is enabled, MAPON(L ) control line goes low. 
This has the following effect: 


1. Disables address buffer U6050, which removes the higher order 
system address byte (A8--A15) from the unique address bus, 
AO(H)--A15(H). 


2. Enables address buffer U4010, which forces the lower order 
address byte, BAO(H)--BA7(H) (from the system processor), onto 
the high-order address byte, AS(H)--A15(H). These addresses are 
also presented to the memory map and write protect RAMs. 


3. Enables gate U4020C, which places the state of BAS(H) onto the 


chip enable (CE) input lines of the memory map and write protect 
RAMs. 


Note that address line BAS(H) is low for addresses between FEOO--FEFF, and 
high for addresses between FFOO--FFFF. Therefore, U5010 and U6022 store the 
Memory map and write-protect information for addresses between FEOO--FEFF 
(256 bytes). Likewise, U6010 and U6030 store the memory map and 
write-protect information for addresses between FFOO--FFFF (256 bytes). 


The WRITE MAP(L) control line determines whether the RAMs are storing 
information from their data inputs (DI) or reading the stored data in the 
RAMs. WRITE MAP(L) is low when storing data, and high when reading the 
stored data. The data output (DO) follows the complement of the stored data 
during a read cycle. 


Data bit DO sets the memory map RAMs, and data bit D2 sets the write protect 
RAMs. Table 4-1 lists the logic states of bits DO and D2 and the control 
functions performed. When UMAP(L) is high, the 8540 program memory is 
accessed. When UMAP(L) is low, the user or prototype memory is accessed. 
Also, when RAM INH(L) is high, the write-protect feature is disabled, and 
when RAM INH(L) is low, the write-protect feature is enabled for 8540 program 
memory only. 
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Table 4-1 
Memory Map and Write Protect Features 


Type of| WRITE |Data;State |Stored| Data 


l 
Oper \MAP(L) | Bit | of Bit Bit | Out | Function 
ete (ee ne ee fe er ee ee ee ne Fe ee ee een ee 
| | | O | ] ! O | UMAP(L) is high, assigns address 
| | | l ; block to program memory. 
Write | O | DO j--+--- fees lesen | eer ere een Br eee in Seer ere narra 
| | | 1 | O | 1 | UMAP(L) is low, assigns address 
| ! | | ! block to prototype memory. 
a ac ta a aa ncaa aa 
| | | X | 1 | O ! UMAP(L) is high, reads the data 
| l | l | | bytes from program memory. 
Read | 1 | DO j------ Coo Se Degg a eee oh aaah 
| | | X | 0 | 1 | UMAP(L) is low, reads the data 
! ! byte from prototype memory. 
Peas Ker Sas (ese Sea ae a ee eee pee Se ee a er ee 
lg if| a Sar a | © | RAM INH(L) is high, removes write 
Write | Write} | protect from program memory. 
or | | D2 |------ — — eee eae eee eee 
Read 1" if| | 1 | O | 1 | RAM INH(L) is low, assigns write 
| Read ! | | ! ! protect to program memory. 
| | | | | | 


iain heetehdbenememnenestineanmmnememmamnentttttana cine cimmenn ‘an as-emmacemndttt tnemmmanecs es cimeeens oociereier ame caeeenaln oie ce oasis tein commons cammmeeetinenanen Rn aan too encaeeegniaeemeeneme eminem 


INTERRUPT PRIORITIES (3 


The system processor (2650A-1 microprocessor) in the System Controller has 
vector interrupt capabilities. The starting address of a service routine 
(interrupt) is called an interrupt vector, and is read by the system 
processor as a vector address from the data bus. The system processor can 
Service up to 32 of these interrupts on a priority basis. sixteen of the 
interrupts are encoded and placed on the data bus by the System Controller; 
the other sixteen are encoded and placed on the data bus by the kmulator 
Controller. A priority is established for each interrupt; System Controller 
interrupts have a higher priority than Emulator Controller interrupts. Table 
4-2 shows the priority assignment, vector address, and function or 
interrupting device for each interrupt. The priority encoding and enabling 
of these interrupts is controlled by logic circuitry on the System Controller 
and Emulator Controller boards. 
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Table 4-2 
Interrupt Vectors 


Vector 
Address | Function 
| 
OOOO ! Reset 
0002 ! System Memory Parity Error 
O004 | Write Protect Violation 
0006 | Reserved for Program 
Memory Parity Error 
0008 HSI Interface In 
OOOA HSI Interface Out 
OOOC : Remote Communications Port 
| (ACTA) 
OOOE ! Auxiliary Port (ACIA) 
0010 | System Terminal Port (ACIA) 
0012 : Interval Timer 
0014 | DMA 
0016 | Flexible Disc Port 
0018 | Not Assigned 
OO1A PROM Programmer 
001C PROM Programmer 
OO1E | system RAM Refresh 
0020 : Emulator SVC 1 
0022 | Emulator SVC 2 
0024 Emulator SVC 35 
0026 : Emulator SVC 4 
0028 | Emulator SVC 5 
002A | Emulator SVC 6 
O02C | Debug SVC 1 (Dump--Restore) 
002K Debug SVC 2 (Get--Put) 
0030 | Breakpoint 1 
0032 | Breakpoint 2 
0034 | Single Cycle 
0036 Emulator Halted 
0048 : Diagnostic Interrupt 
OO3A | TTA/RTPA Interrupt 29 
003C : RTPA Interrupt 30 
003E | RTPA Interrupt 31 
| 
] 
| 
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Bach interrupting device/function has a dedicated interrupt flip-flop/latch 
associated with it. When a device requests an interrupt, the corresponding 
interrupt flip-flop/latch is set. The priority encoders ensure one of the 16 
encoded interrupts on the System Controller board is serviced first. a 
there is more than one interrupt at one time, the highest priority interrupt 
is serviced first. The lower-priority interrupt remains set in its 
associated flip-flop/latch, and is serviced when the higher-priority 
interrupt is completed. 


Table 4-5 contains the following information: 


e A list of the system bus interrupt lines associated with each of the 
16 interrupts encoded by the System Controller board. 


e The associated flip-flop/latch output control line. 
e Where the interrupt originated. 
e The function of the interrupt. 


As listed in Tables 4-2 and 4-3, the 16 interrupts encoded by the system 
processor are assigned as follows: 


@ seven interrupt flip-flops are located on the System Controller 
board. 


® Three interrupts are passed from peripheral devices through the 
associated ACIAs. 


@ One interrupt is reserved. 


e Four interrupts are from other boards: two from the System RAM board 
and two from the PROM Programmer. 


e One interrupt is not assigned. 
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Table 4-4 
Flip-Flop/Latch Interrupts on the System Controller Board 


System Bus | Flip-Flop/Latch | Origin Of 
Line Name | Output Line | Interrupt | Function 
SS SS SS SSeS SSS | HSH SSS HSS SSS SSS SKK FE 
| | | 
| | | 
INT O(L) | RESET(L) | Sys. Cont. & | Reset 
! | Front Panel | 
| 
| | | 
INT 4.(1,) | INT 1(u) | System RAM | System Memory 
| | | Parity Error 
| | | 
INT 2(L) | WRITE PROT(L) | Sys. Cont. | Write Protect 
: | Violation Interrupt 
| | 
| | | 
INT 3(L) ! ---------- | —----------- | Reserved for Program 
| | | Memory Parity Error 
| | { 
INT 4(L) | HS IN(L) ! Sys. Cont. | HSI Interrupt In 
| | | 
INT 5(L) | HS OUT(L) | Sys. Cont. | HSI Interrupt Out 
| | | 
| ys. | Remote Communications 
INT 6(L) | RINT(L) | ACIA (S | Remote C icati 
| | Cont.) ! Port Interrupt (ACIA) 
| 1 | 
INT 7(L) | AINT(L) | ACIA (Sys. | Auxiliary Port 
| | Cont.) | Interrupt (ACIA) 
| | | 
INT 8(L) | TINT(L) | ACIA (Sys. | System Terminal Port 
| ! Cont.) | Interrupt (ACIA) 
| | | 
INT 9(L) | CLOCK INT(L) | Sys. Cont. | Interval Timer 
| | | Interrupt 
| | | 
INT 10(L) ! DMA INT(L) | Sys. Cont. | DMA Interrupt 
| l | 
INT 11(L) | DISC INT(L) | Sys. Cont. | Flexible Disc Port 
| | ! Interrupt 
i i | 
INT 12(L) | Wa -----~- ! meen es-as- | Not Assigned 
| | 1 
INT 13(L) | INT 13(L) | PROM Prog. | PROM Programmer 
1 | | Interrupt 
| kk: | 
INT 14(L) | INT 14(L) | PROM Prog. | PROM Programmer 
| | | Status Interrupt 
| | | 
INT 15(L) 1 INT 15(L) | System RAM | System RAM Refresh 
| | | 
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CLOCK GENERATION 


The Clock Generation circuitry consists of two crystal oscillators: Y7806 
(2.4576 MHz) and Y4800 (20 MHz). Figure 4-5 is a functional block diagram of 
these oscillators. The 2.4576 MHz oscillator is used to generate a 15%3.6K 
baud rate for the High-speed Serial Interface (HSI). This frequency is also 
divided by two, and fed to the Communications Interface board to generate the 
various baud rates for the ACIAs. The 20 MHz oscillator feeds two timing 
chains that provide the clock frequencies listed in Table 4-4. 


Table 4-4 
2O MHz Timing Chains 


processor and I/0 Clock 
timing chain 


Frequency ! Function 
aaa eae ee eee A eke SN eee at ee 
ssssesesessszs | sescucescoessssessesseessesscse 
10 MHz | 8540 System Clock 
| | 
2 MHz FAST Clock for the system 
| processor and DMA Clock 
| 
1.25 MHz | SLOW Clock for the system 
| 
| 
| 
| 


The 1.25 MHz and 2 MHz frequencies are connected to an internal jumper, 
J5704. The position of jumper J5704 selects either a SLOW or FAST clock for 
the system processor (2650A-1 ). 


The 1.25 MHz clock is divided by 32 in another timing chain to provide an I/0 
Clock of 39.06 kHz. 


INTERVAL TIMER &> 


The Interval Timer circuitry is another timing chain that generates the 100 
ms interval timer clock. The 1200 Hz frequency from the baud rate generator 
on the Communications Interface board is divided by 120 to generate the 100 
ms interval clock. Figure 4-6 is a functional block diagram of the interval 
timer. For additional information on the use of the interval timer, refer to 
the Interval Timer I/O Port discussion later in this section. 
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153.6k baud 
To High-speed Serial 
Interface (HSI) 


Y7806 


2.4576 MHz 1.2288 MHz To 
Crystal Communications 
Oscillator Interface Board 


SYSCLK(L) 10 MHz 
8540 System Clock 


1.25 MHz for 
Y4800 I/O Clock 


20 MHz 


Crystal 1.25 MHz SLOW System 
Oscillator Processor Clock 


2 MHz FAST System 
U5700A | Processor Clock 


DCLK(H) 2 MHz 
DMA Clock 
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Fig. 4-5. Clock timers functional block diagram. 


1200 Hz 
From 


Communications 
Interface Module 


To Clock Interrupt 
circuitry. 


(2976-123)3920-8 


Fig. 4-6. Interval timer functional block diagram. 
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BOOTSTRAP ROM » 


The Bootstrap ROM (U5040, a type-2716 device) has the capacity to store 16K 
bits (2K bytes). Strap W2017 allows the ROM to be strapped for either 8K or 
16K bits of storage. Normal strapping is 16K bits. The Bootstrap ROM can be 
software-enabled or -disabled, but is automatically enabled when control line 
RESET(L) is asserted. On power-up or restart conditions (after the power-up 
tests have completed), the Bootstrap ROM boots the operating system from the 
System ROM board into the System RAM board. 


MEM(L) 


Address Bus 
A@(H)-A15(H) 


MAPON(L) 


U3060 


- RAM INH(L) 
e 


R(L)/W(H Data Bus 
(L)/W(H) BD@(H)-BD7(H) 


CPU FLT(L) 
CMEM(H) 


Data Bit D6(H) 


[e}—O +5 Vdc 
J3014 


Diagnostic 
ROM 


[aDB(HL/ 
rBDAIH) D4(H) 
— 
Papa (H)/ 
rapginy/ 


BD@(H) 


2332 


Note: W2017 is shown in the 
2k byte position. 


3920-9 
Fig. 4-7. Bootstrap ROM and Diagnostic ROM simplified schematic. 


Figure 4-7 is a simplified schematic of the Bootstrap ROM circuitry. The 
Bootstrap ROM is enabled when all the following conditions exist: 
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1. When control line CPU FLT(L) is high, indicating jumper J1051 is 
not installed. (See Section 3 of this manual for list of 
jumpers.) 


2. When control line CMEM(H) is low, allowing the system processor 
to address system memory. 


3. When control line R(L)/W(H) is low, indicating a read operation. 


4. When address bus lines A11(H)--A15(H) are low, indicating 
address bit Al1 is limiting the Bootstrap ROM capacity to 2K 
bytes (2K x 8), which is normal. 


5. When control line BOOT ENBL(H) is high, indicating that data bit 
D5 is low when I/O port address EA is on the address bus during 
a write operation. 


When the Bootstrap ROM is enabled, the bootstrapping data stored in the ROM 
may be read from the data bus for any address OOO0--O7FF (AO--A10). In 
addition, when the Bootstrap ROM is enabled, control line RAM INH(L) goes 
low, disabling the system and program memories. 


DIAGNOSTIC nou <2> 


Diagnostic ROM U5030 (a type-2332 device) is a mask programmable ROM that has 
a storage capacity of 32K bits (4K bytes). The Diagnostic ROM occupies 
memory space at addresses OOOO--OFFF. It can be enabled or disabled by 
software or by the Mode Select switch. (Refer to Section 15 of this manual 
for additional information on the Mode Select switch.) The Diagnostic ROM 
contains the power-up tests that are executed each time the POWER or RESTART 
Switch is activated. The Diagnostic ROM is also enabled if jumper J3014 is 
installed in the forced diagnostic position. (Refer to Section 3 of this 
manual for a complete listing of all jumpers.) 


Figure 4-7 also shows the enabling circuitry for the Diagnostic ROM. The 
Diagnostic ROM is enabled when the first three conditions for the Bootstrap 
ROM are satisfied, plus all the following conditions: 


1. When control line MEM(L) is low, indicating a memory access. 


2. When address bus lines A12(H)--A15(H) are low, indicating a bus 
address between OOOO--OFFF. 


%. When control line DIAG ENBL(H) is high, indicating that data bit 
D6 is high when I/0 port address EA is on the address bus during 
a write operation. 


OR 


When the strapping jumper is installed on pins 1 and 2 of J5014, 
which forces control line DIAG ENBL(H) high. 
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When the Diagnostic ROM is enabled, the diagnostic data in the ROM may be 
read from the data bus for bus addresses between OOOO--OFFF. When the ROM is 
enabled, control line RAM INH(L) goes low, disabling the system and program 
memories. 
I/O PORT INTERFACES 
In order to perform its software functions, the system processor must be able 
to communicate with the remainder of the System Controller board, with the 
8540 plug-in circuit boards, and with peripheral equipment. This is 
accomplished through I/0 port addresses that have internal and external 
interfaces. Internal interfaces are within the 8540. External interfaces 
are with peripheral equipment, external to the 8540. ‘The I/O port address 
establishes the correct interface, and the associated data byte on the data 
bus contains the communications or information which takes the form of: 
e status (read) 
e control (write) 
e data (read or write) 
The System Controller board has the following I/0 port interfaces: 
e External I/O Ports 
1. Remote Communications Port (RS-232-C) 
2. Auxiliary Port (RS-232-C) 
3. System Terminal Port (RS-232-C) 
4. High-speed Serial Interface Port (RS-422) 


5. Manufacturing Test Port 


e Internal I/O Ports 
1. Interval Timer/CPU Reset Port 
2. Switch Read/LED Write Port 
4. °Bank Switching Port 
4. Syne Test Port 
5. DMA Interface Ports 


Various types of decoders are used to decode the I/0 port addresses that are 
associated with a particular board or function. The System Controller board 
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utilizes three decoders: one Functional Decoder and two I/0 Decoders. These 
decoders are discussed in the following paragraphs, followed by an 
explanation of each external and internal I/O port. 


FUNCTIONAL AND I/O DECODERS 


The lower-order address bus lines, AO--A7, are decoded to determine which 1/0 
port is accessed. Table 4-5 lists the I/O port address assignments for the 
System Controller. Refer to Section 19 of this manual for a complete listing 
of the 8540's I/0 port address assignments. 


I/O port addresses for the System Controller board are decoded in a 
functional decoder and two I/0 decoders: one for read operations and one for 
write operations. Figure 4-8 is a simplified schematic diagram of these 
decoders. 


Table 4-5 
System Controller I/0 Port Address Assignments 


Port | 
Address | Read/Write 


| 
l 
| 
| 
| | 
| | 
: | 
90--9F | R/W | DMA Controller 
i | 
CA | R/W | Remote Port---ACIA control and status 
CB ! R/W | Remote Port---ACIA data 
CC | R/W | Auxiliary Port---ACIA control and status 
CD ! R/W | Auxiliary Port---ACIA data 
CE | R/W | System Terminal Port---ACIA control and 
| | Status 
CF | R/W | System Terminal Port---ACIA data 
| | 
ES | R/W | High-Speed Communications port data 
E9 | R/W ! High-Speed Communications port control 
and status 
EA | R/W | Manufacturing Test status and control 
EB R/W | Manufacturing Test data 
EC | W | Interval Timer control port 
EC : R Programmed reset 
ED | W | LED Write port 
ED ! R | Switch Read port 
EE ! W | Bank Switch 
KF R Sync Test port 
| | 
i { 
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R(L)/W(H) 


Enable/ Direction 
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eed) (EA) FD STATUS RD(L) 
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R(L)/W(H) DIAG TESTI(L) 
wre ‘i Enables 


Decoder Posdwn | intern 


(Write) Interrupt 
Enables Flexible 


Disc Interface 


To Bank 
Switching 
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il 
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High-Speed 
Interface 
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Fig. 4-8. Functional and I/O decoders block diagram. 


Functional Decoder 5» 


Functional decoder U5050 utilizes a type-745472 PROM as a decoder. This 


decoder is 
Fig. 4-8): 


1. 


3. 


enabled when all of the following conditions are met (refer to 


When control line MSTR RUN(H) is high, indicating that the 
2650A-1 is fetching and executing instructions; 


When control line M(L)/IO(H) is high, indicating the execution 
of an I/O instruction; and 


When control line I-INTACK(L) is high, indicating that there is 
no interrupt pending or in progress. 


When enabled, the functional decoder decodes the following I/O port addresses 
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from the address bus during either a read or write operation. (Refer to 
Fig e A-8. ) 
90--9F Any of these 1/0 port addresses sets control line DMA(L) 


low, enabling the DMA device. 


CA and CB These I/0 port addresses set control line Pi(L) low, 
enabling the Remote Communications port ACIA. 


CC and CD These I/O port addresses set control line P2(L) low, 
enabling the Auxiliary port ACIA. 


CE and CF These I/O port addresses set control line P3(L) low, 
enabling the System Terminal ACIA. 


ES--EF Any of these I/0 port addresses sets control line E8--EF(L) 
low, enabling one of the three enabling inputs to each I/0 
decoder. The other two inputs are discussed later in this 
section. 


Table 4-6 shows the states of the enabling control lines, the I/0 port 
addresses, and the output control lines for the functional decoder. Note in 
Fig. 4-8, that there are two other output lines from the functional decoder, 
DB DRV(L) and CPU DRIVE(L). These control lines are used to set the 
direction of data flow through the directional and bidirectional data bus 
buffers. This permits the system processor to be selective during read/write 
operations, and to read to or write from the unique data buses and/or the 
system data bus. 


T/o Decoders > 


The two I/0 decoders are shown in Fig. 4-8. Decoder U4030 is activated 
during a read operation and decoder U3030 is activated during a write 
operation. As previously discussed, I/0 port addresses E8--EF set the 
functional decoder output control line, E8--EF(L), low. This control line, 
E8--EF(L), is one of three enabling inputs to each of the I/O decoders. 


Read I/0 decoder U4030 is enabled during a read operation when all of the 


following conditions are met: 


1. Control line E8--EF(L) from functional decoder U5050 is low, 
indicating that an I/0 port address between ES--EF is on the 
address bus; 


2. Control line OPREQ(H) is high, indicating that a bus operation 
' 1s in progress; and 


3. Control line R(L)/W(H) is low, indicating a read operation. 
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Table 4-6 
System Controller Functional Decoder 
Knabling Control Lines and Output Control Lines 


Functional Decoder Enabling 
Control Lines 


a ares eee ee a eee 
on a re ee 


L- 


(L) 


M(L)/{R(L)/ 
IO(H); W(H) 


190--9F 


iChip select for 
'8257 DMA 
oe 

|ACIA chip select 
\for Remote 
hewmen POrE 


[ACTA chip select 
| for Auxiliary 
Port 


|ACIA chip select 
ifor system 
re Port 


Ipnabling control 


|E8--EF | E8--EF(L )| Line for 1/0 


‘Decoders 


LATTES ETAT A ATA | TSA SSAASSRERSOAS | EISLER SSSSLAERSDSS | rN rT ERT SSRI 


Write I/O decoder U3030 is enabled during a write operation when all of the 
following conditions are met: 
1. the first two conditions for a read operation (listed 
previously) are met; 
2. Control line R(L)/W(H) is high, indicating a write operation; 
and 
3. WRP(H) is high, indicating that the data on the bus is valid for 


&@ write command. 


When either the read or write I/0 decoder is enabled, an output control line 
is asserted which activates an I/0 port interface. The I/O port address on 
the address bus determines which control line is asserted. The lower three 
address bits (AO, Al, and A2) and the R(L)/W(H) control line determine which 
I/O decoder output control line is asserted. Table 4-/ contains’ the 
following information about the I/O decoders: 


e enabling control lines. 
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I/O port addresses. 


output control lines for the I/O decoders. 


function of output control lines. 


Table 4-7 
System Controller I/0 Decoders 
Knabling Control Lines and Output Lines 


Function 


HSI character read. 


HSI character load. 


Manufacturing Test 


control. 


Manufacturing Test 


data read. 


FD DATA 


RD(L) 


Manufacturing Test 


data write. 


Interval timer enable. 


Read DIP switch. 


Diagnostic tests. 


Bank switch load. 


Sync test point. 
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EXTERNAL I/O PORTS 


RS-2352-C Interface Ports 


Three peripheral interface ports provide compatible EIA standard RS-232-C 
interfaces: 


@e Remote Communications port 

e Auxiliary port 

@ system Terminal port 
These ports use Asynchronous Communications Interface Adapter (ACIA) devices 
(Motorola type 6850) that connect to standard 25-pin connectors. The 
interfacing connectors are located on the 8540 rear panel. A baud rate 


selector switch is located adjacent to each connector. The following baud 
rates are available for each port: 


110 1200 
150 2400 
500 4800 
600 9600 


The ACIA devices perform a serial-to-parallel conversion from the peripherals 
to the 8540, and a parallel-to-serial conversion from the 8540 to the 
peripherals. The status, control, and data transfer (read/write) functions 
of the ACIAs are software-controlled by I/0 port addresses and by the 
associated data bytes. 


The four registers in the ACIA are selected with I/O port addresses and the 
read/write control line. Table 4-8 shows the states of these lines and the 
selection of the various registers. 


Now refer back to Table 4-6. Note that the I/0 port addresses CA--CF cause 
the functional decoder output control lines P1(L), P2(L), and P3(L) to go 
low. These lines are shown in Table 4-8 as the ACIA chip select (CS) input 
for each ACIA. 


The interfaces between the ACIA devices and the System Controller board are 
identical for each ACIA. The interfaces between the ACIA device and the 
Communications Interface board depend on the type of peripheral equipment 
connected to the port. Figure 4-9 is a simplified schematic showing the 
interfaces between the remote communications ACIA device U2600 and the System 
Controller board. The ACIA is enabled and the various registers are selected 
as follows: 


1. The ACIA is selected when the chip select input lines CSO and 
CS1 are high, and CS2 is low. CSO and CS1 are tied high; 
therefore, the ACIA is selected when CS2 goes low. 
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2. When the ACIA is selected, it is enabled (E) on the first 2560 
CEK Gi) pulse after OPREQ(H) goes high. 


3. The read/write |R(H)/W(L)| line selects the write-only registers 
or the read-only registers. Refer to Table 4-8. 


4. The register select (RS) line selects the transmit/receive data 
registers when high, and the control/status registers when low. 
Refer to Table 4-8. This line connects to address bit AO, and 
is either high or low depending on whether the I/O port address 
on the address bus is even or odd. 


AO(H) 


U6500B 
OPREQ(H) 


2650 CLK(L) 


R(H)/W(L) To 
Communications 
Interface Board 


To Baud Rate 
Selector Switch 


To Other 
ACIAs 


oe 
— 
ga 
gaat 
ee 
ame 


To - From To Interrupt 
BD@(H)—BD7(H) Register 


(2976-125)3920-11 


Fig. 4-9. ACIA interface to System Controller board. 


As previously stated, when a register is selected, the associated data byte 
is either loaded into the register during a write operation or read from the 
register during a read operation. 
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Table 4-8 
ACIA Register Selection 


Type |1/0 [ACTA Chip, Register 
of \Port: Select |R(H)/| Select 
OperjAddr| (cS2) I|w(L) (RS) 
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[Selects the ACIA status register (SR), 
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ireceive data register (RDR), error 
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Selects the ACIA RDR and reads the data 
1 | byte received from the peripheral 
|equipment. 

| 


ees ee eam ree rm ee ee cr ee cere rm ng ne mr ee re re ee es ee ee ee ee ee es ee ees we 
ee ce ee ce ee cree ce es en Oe ee ee ee Oe ms ee ee te ne ces re ee ce ee ee oe, ee 
ee ee eee ame ied 


LE | eS 


Remote Communications Port <2> 
The Remote Communications port ACIA (U 2600 ) provides an RS-2352-C compatible 
interface, configured to be used with a modem for telephone data 
communications. The port has a switch-selectable DTE/DCE (Data Terminal 
Equipment/Data Communications Equipment) capability. A switch on the 8540 
back panel selects one of four possible modes: 

e No control 

e DIE with DSR (data send ready) control 

e DTE with CTS (clear to send) control 

e DCE with control 
On the 8540 back panel, a male (J101) and a female (J102) connector are 
associated with this port. Only one connector can be used at a time. A baud 


rate selector switch ($1060), adjacent to the connectors on the 8540 back 
panel selects one of eight baud rates. 
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The Remote Communications port ACIA is accessed by I/0 port addresses CA or 
CB. Refer back to Tables 4-6 and 4-8. Whenever I/O port address CA or CB is 
on the address bus, control line P1(L) is low. P1(L) is the chip select line 
for the Remote Communications ACIA. P1(L), in association with R(H)/W(L) and 
address bit AO, establishes the status/control and receive/transmit functions 
of the ACIA. Table 4-9 shows the relationships of these control lines. 


Table 4-9 
Remote Communications Port ACIA 


modem. 


| 
| 
| 
i Oe. | ACIA |Register| 
Type of | Port | | Select}] Select | Input/Output 
Operation jAddress|R(H)/w(L)} P1(L) | AO | Data Bus Functions 
ee aie ERR eer Pun Sines arate hen RINT |e NNO | RI adn eS EA Oe eT 
FDO eee Ta a aa a a a a 
| CA 1 | 0 | O | Receives status information 
: | : | from the modem. 
Read | ------- : --------- eam | -------- | ----------------- - - -- = 
; CB 1 | O | ] Receives data from the 
| ! | | | modem. 
a een tts see eal sentie ni iid 
CA | O | O | O | Transmits control signals 
| | | | | to the modem. 
Write | Sees eee eeteeee | SoesSees | #-~ =~ == +--+ 5 +--+ +--+ 
: CBC O , oO 4 1 | Transmits data to the 
| | | | 
| | | | 
l l | l 


Auxiliary Port > 


The Auxiliary port ACIA (U2500) provides a DCE (Data Communications 
Equipment) RS-2%32-C compatible interface, configured to be used with a line 
printer or similar equipment. A female connector (J103) on the 8540 _ back 
panel interfaces with the peripheral equipment. A baud rate selector switch 
(S1080), adjacent to the connector, selects one of eight baud rates. 


In addition, this port has provisions to input an external clock through pin 
A? ©f connector .J105% The external clock must be TTL-compatible. An 
internal jumper, J3, on the Communications Interface board can be positioned 
so that the external clock is substituted for the standard 110 baud rate on 
the baud rate selector switch ($1080). (See Section 3 of this manual for a 
complete list of internal jumpers.) 


The auxiliary ACIA is accessed by I/O port addresses CC or CD. Refer back to 
Tables 4-6 and 4-8. Whenever I/O port address CC or CD is on the address 
bus, control line P2(L) is low. P2(L) is the chip select line for the 
auxiliary ACIA. P2(L), in association with R(H)/W(L) and address bit AO, 
establishes the status/control and receive/transmit functions of the ACIA. 
Table 4-10 shows the relationships of these control lines. 
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Table 4-10 
Auxiliary Port ACIA 


Auxiliary I/0 port. 


| 
| 
| 
| l 
; 2/0: 4 | ACIA jRegister| 
Type of | Port | | Select} Select | Input/Output 
Operation ;Address|R(H)/W(L)} P2(L) | AO | Data Bus Functions 
ash aay gc Fae ae ace ga ag Byer ae a ee te ee 
Spe este a emg Le rs a, ee eee re re ae are eee, eae Maree ree Pe eee eg ok Oye oe ae gee fe Penman era me ee ree Oe are 
CC 1 @) O | Receives status information 
| | | | | from the I/O port. 
Read = |-~----- fae aeree oe Sees ite coer eee 
1 CD : 1 : @) 1 Receives data from the 
! ! | | ! Auxiliary I/O port. 
SSS (Saas = Sear ee Se Sa eee [ee See ae See eee Seas eae 
Ce O O O : Transmits control signals 
| | | | | to the I/O port. 
ae ee eee ene jenereeee nee een neon nee 
CD | © | O | 1 | Transmits data to the 
l l | | 
| | l | 
l l l l 


System Terminal port 2) 


The System Terminal port ACIA U2700 provides a DCE (Data Communications 
Equipment) RS-232-C compatible interface. This interface is configured to be 
used with a CRT terminal that provides receive/display and transmit functions 
with full ASCII (96 characters) capabilities. A female connector (J104) on 
the 8540 back panel interfaces with the peripheral equipment. The baud rate 
selector switch (S1090), adjacent to the connector, selects one of eight baud 
rates. 


The system terminal ACIA is accessed by I/O port addresses CE or CF. Refer 
back to Tables 4-6 and 4-8. Whenever I/0 port address CE or CF is on the 
address bus, control line P3(L) is low. P3(L), in association with R(H)/W(L) 
and address bit AO, establishes the status/control and receive/transmit 
functions of the ACIA. Table 4-11 shows the relationships of these control 
lines. 
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Table 4-11 
System Terminal ACIA 


ACIA Input Control Lines 
] 


system terminal. 


| 
l 
l 
| l 
i; “E70. | | ACIA |Register| 
Type of | Port | | Select; Select | Input/Output 
Operation ;Address|R(H)/W(L)} P3(L) | AO | Data Bus Functions 
see ast eens Dll tc peek So anc ee cinne ee Vc eg SB hy ag Bae eee 
Pete eenies Pew S bee ee leeeseses | sesesesessssesssseseee55===== 
| CE | | | O OQ ! Receives status information 
! | from the I/O port. 
Read | ------- | --------- ics oles -------- feeeoet ses ooeeeo ste ee eee 
| CF | 1 | e) | 1 | Receives data from the 
| i | | system terminal. 
| | | 
aa aor cali a emcee aa clan aa ca 
CE O O O Transmits control signals 
| | | to the I/O port. 
Write = |------- oe —o _—o | pan nnn anne -------- 
CF | O | O | 1 | Transmits data to the 
l | l | 
l | 
l l l l 


TARAS AEA | GLEESON fitter 


RS-422 Interface Port 


The High-speed Serial Interface (HSI) provides a 153.6K baud serial interface 
between the 8540 and an 8560 unit. A type-IM6402 Universal Asynchronous 
Receiver Transmitter (UART); (U1200) is used for this interface. The 
transmitter in the UART converts parallel data into a serial format, and 
automatically adds start, parity, and stop bits. The serial data is then 
transmitted over the HSI. The receiver in the UART receives the serial data 
over the HSI, and converts the serial start, data, parity, and stop bits to 
parallel data. The receiver also verifies the proper code transmission, 
parity, and stop bits. 


HSI 1/0 port <6> 


The UART is activated by I/O port addresses E8 and E9. Refer back to Table 
4-7. Note that addresses ES and EY generate four control lines. Two control 
lines are used for each address: one for read operations and one for write 
Operations. I/O port address E8 permits the system processor to read or 
write data from/to the UART. 1/0 port address E9 provides control of the HSI 
and DMA ports during a write operation, and the status of the ports during a 
read operation. Table 4-12 shows the status, control, and data bits placed 


on the data bus during read/write operations when 1/0 ports E8 and EQ are 
accessed. 
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Table 4-12 
HSI 1/0 Ports 


Operations. 


Type of {| I/0 Port ! I/O Decoder |} 
Operation| Address | Output Line | Function 
| | | Knables receive portion of HSI 
i E58 |  HIDR(L) | UART, forcing the 8-bit parallel 
| | | data byte onto the data bus. 
Read | Bie eee | eee ee eee ee | eM Oe nT SOE MONE Mer rs eT eee 
l | | Enables tristate buffer U1090, 
| Eg |  HISR(L) | forcing the HSI UART status byte 
| | | onto the data bus. 
Ra RR Sella PPONG Fe ha Se ETD a keg are ee ee ep pares Gere peg Or Page, ey ee ee TS oe, a Ree oe een eee ees 
| | | Loads 8-bit parallel data byte 
| 8 |  HIDW(L) | into HSI UART prior to serial 
| | transmittal. 
Write |---------- Jeeea- aaa sees i Anemeetaeaee eo eui ete coisa 
| | Clocks 8-bit parallel control 
|  HICw(L) | latch U2300 which controls HSI 
| | 
| | 
| | 


es 
LO 


Manufacturing Test port C4 


The manufacturing test port provides two 8-bit parallel communication 
channels between the 8540 and a manufacturing test unit (used during 
manufacturing process only). One of the 8-bit parallel channels sends data 
to the manufacturing test unit | data out, DODO(H)--DOD7(H)|. The other 8-bit 
parallel channel receives data from the manufacturing test unit | data an; 
DIDO(H)--DID7(H)|. This interface port is enabled by I/0 port addresses EA 
or BB. Refer back to Table 4-7. Address EA provides control to the 
manufacturing test unit during a write operation, and the status of the 
manufacturing test unit during a read operation. Address EB clocks an 8-bit 
parallel latch U1030, which forces the data from the data bus onto the 
parallel data-out channels |[DODO(H)--DOD7(H)|] during a write operation. 
Address EB also enables the input data buffers (U1060) during a read 
operation, gating the parallel data-in channels [DIDO(H)--DID7(H)] onto the 
data bus. 


Table 4-13 lists the read and write operations for I/O port addresses EA and 
EB. 
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Table 4-13 
Manufacturing Test I/0 Ports 


U1030. 


Type of | 1/0 Port | I/O Decoder | 
Operation | Address | Output Line | Function 
a l sssscosses |sccsssssssscessss |sssssssssssscsssssesss== 
| | Enables tristate 
| EA | FD STATUS RD(L) | buffer U3020D. 
Read ---------- —---------------- ~---------- - - - - - -- - - ---- 
| | Enables the parallel 
| EB | FD DATA RD(L) | input tristate buffers 
| | | U1060. 
Age ge ee en ed [Ra a errs By gy Sea NB eae gy a mn Gag ee eg! ee ee AE Oa gage gee ght gee Cage BS Or pt ay yt TN al Ge Oe we 
| | Clocks the 8-bit 
| BA BA(L) ' control latch U1040. 
Write |---------- [oo ---------- | nee ---------------- 
. | Clocks the 8-bit 
| EB | DISC WR(L) | parallel output latch 
| | | 
| | | 
| | | 


INTERNAL I/O PORTS 


Interval Timer/CPU Reset port 43» 


This I/O port interface is used to enable/disable the interval timer and _ to 
reset the system processor. The I/0 port is accessed at port address KC. 
Refer back to Table 4-7. When the I/O port address EC is on the address bus 
during a read operation, the control line RESET CPU(L) goes low. When low, 
this line resets J-K flip-flop U4400A, which resets the system processor on 
the next system clock pulse. The associated data byte on the data bus is not 
used for this I/0 port interface. 


When I/O port address EC is on the address bus during a write operation, the 
control line TIMER(L) goes low. When low, this line clocks timer flip-flop 
U3400A. Data bit DO from the data bus is fed to the J-K inputs of this timer 
flip-flop. The output of the timer flip-flop enables or disables clock 
interrupt flip-flop U5400B. When enabled, the clock interrupt flip-flop 
generates an interrupt to the system processor every 100 ms. Table 4-14 
shows the relationships of the control lines and the data bit DO for both the 
interval timer and the CPU reset I/O ports. 
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Table 4-14 
Interval Timer and CPU Reset I/0 Ports 


I/O Port ; Type of | Output;Data Bit 

Address | Operation | Line ; DO | Function 

a Se ene Sa SM She eee le Tear eT Rees miei neem een Da 8 at AN tN te es A Me hs te ey peta eee eg 

yt Pe a [OS ery epee me eee eB ee Fe eG ge ee Ne tne eign RO eet ge ge ee ee Se eee ONE ee ees ee 
| RESET | Not | The control line RESET CPU(L) 
| Read ' CPU(L)} Used | resets the 2650A-1 
! | | microprocessor. 

(6 a, Toca ee, SAN mee EE | ee Pee Mea a a eaten eal Soe AO nor a EAE ret eae RA 

| | | { | Enables Timer interrupt 
| Write | TIMER |-------- | ___----------------~--~-++--++-+- 
eo UB. ae | Disables Timer interrupt 
| : : | 


CALARTS RS YR A EEA AERIS OTSNSSCEAANESNESED gS OL Ear sre A 


Switch Read/LED Write port 3» 


This I/O port interface is used to call up diagnostic routines (self tests). 
The port consists of a six-position DIP switch S1100 that can be read from 
the data bus lines D2(H)--D7(H) by I/O port address ED. Various diagnostic 
self-tests can be conducted, depending on the settings of the DIP switch. 
The LEDs are turned on or off during the execution of the diagnostic tests. 
Five LEDs are located on the System Controller board, and one LED (labeled 
SELF TEST) is located on the 8540 front panel. The LEDs are turned off or on 
by writing to I/O port address ED. The system processor can determine if the 
SELF TEST LED on the front panel is turned off or on, by reading bit D6 of 
I/O port address E9. 


Table 4-15 shows the I/O decoder output lines, the affected data bus lines, 
and their functions during a read or write operation to I/O port address ED. 
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Table 4-15 
Switch Read/LED Write I/O Port 


1/0 iType| 
Port of | Cont. 
AddriOper|Lines 


Function of Control Line 


— ee —— ee — et ee ee eee es ee eee ee me ee ee en eee ree ee ene ere eee me eee ee ee eee ee ee 


(L) ‘tain the results of the! latch input lines (data bus lines 
‘conducted diagnostic (DO==D5 ). 
itest. 


| 
| 
| 
| 
l 
| 
=o —~ au | oo Aas | => — - =» <> pope nen teen nee as Sapa ewe ore ae ae SP oT ESE Se ST Se SE Se SE ee Se SE SP eS ST SESE SSE 
| | iThe states of data bus | when control line SWR(L) goes low, 
: {lines D2--D7 are | buffer U1100 is enabled. This 
| R | SWR idependent on the set- j|forces the states of the 6-position 
| (L) {tings of the 6- -position|DIP switch onto the data bus. The 
| iDIP switch. | switch settings determine which 
! | | —— test is conducted. 
Sn ea ata ee ee 
\Data bus lines DO--D5 ILatch U7010 is clocked when 
iare connected to the [|control line DIAG TEST(L) goes low. 
|DIAG jinputs of a latch. i The latch outputs turn LEDs OFF or 
W )TEST | ‘These data lines con- iON, depending on the states of the 
| 
l 
| 
l 
| 
| 


CAE EE SEAT ANRC ep AY ITAA I ENE a SEC ACRES APS A ALESIS EELS 


Bank Switching port <1 


The system processor can address up to 32K of address’ space. It has 15 
address lines (AO--A14), with a maximum addressing capability of 7FFF. 
However, bank switching circuitry allows the system processor to address up 
to 64K of address space in both system and program memories. Bank switching 
permits 16K blocks of system or program memory addresses (on even 16K 


boundaries) to be switched into the system processor's upper 16K address 
space (16K--32K). 


Refer back to Table 4-7. Note that during a write to 1/0 port address EB, 
control line BANK(L) is low. Figure 4-10 is a simplified schematic of the 
bank switching circuitry. Refer to Fig. 4-10 as you read the following 
description of bank switching. 
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MAPEN(H) 


B 
U2040 U3040 iy 


Bank Bank on 
Switching Switchin 
Latch Multiplexer U3060B 


CMEM(H) 
748175 ° 
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e 
Data Bus yasee? 
D@(H)-D7(H) 


AEN(H) 


RUN(H) 


BA15(H) 
BA14(H) 


BA13(H) Higher 


u2050 BA12(H) Rodrces 


BA11(H) 


2650A-1 BA10(H) 
Microprocessor 

(Only address BA9(H) 

lines shown) x BA8(H) 


Bus 
BA15(H) 
t 


) 
BA8(H) 


(2976-126)3920-12 


Fig. 4-10. Bank switching simplified schematic.. 


On power-up or restart, the system processor addresses its lower 16K address 
space (O000--3FFF). The state of address line A14 is low. A14 is connected 
to the select input of multiplexer U3040. When this input is low, the A 
inputs to the multiplexer are selected. This forces BAI5(H) and BA14(H) low, 
limiting the maximum addressing to 3FFF. The 3Y output also forces CMEM(H) 
low, which selects the system memory. Therefore, on initial power-up or 
restart, the system processor is accessing the lower 16K block (0000--3FFF) 
of system memory. To access any portion of program memory or above 16K in 


system memory, the system processor must address its upper address space 
(16K--32K). 


When the system processor is addressing its upper address space (4000--7FFF) , 
the state of address line Al4 is always high. When this line goes high, the 
B inputs to the multiplexer are selected. The B inputs are controlled by the 
data byte written to I/0 port address EE. Data bit D2(H) selects either 
program or system memory. Data bits D1(H) and DO(H) select the 16K block of 
memory addresses accessed by the system processor in either system or program 
memory. Therefore, when the system processor is accessing any portion of 
program memory or above 16K in system memory, the bank switching circuitry is 
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enabled. Table 4-16 shows the state of the control bits for accessing both 
system and program memories. 


Note in Fig. 4-10 that data bit D3(H) controls the state of MAPEN(H), when 
the bank switching latch is clocked. When D3(H) is high, the memory map and 
write protect circuitry can be enabled. MAPEN(H) is one of the inputs to 
NAND gate U4060, the memory map and write protect detector. 


Table 4-16 
Bank Switching Write to I/0 Port EE 


| 

| 

| Access From Address State of 
16K Memory | System/ | 2650A-1 | Data Bus Lines ; Bus Lines CMEM(H ) 
Block and | Program |--------- en ao ee err ene ere laa Sat ' Control 
Address | Memory | A14 | D2 D1 DO | BA15 BA14 | Line 
O--16K | System | O | Xx Xx xX: © oO O 
0000--3FFF | ! | | | 
Gee ee a i gi ae sree er agra pean a ee ee fre gy Pee ge te Gee a ee GEG ON eee Se. eer ye 
16K --32K | System | { | { 0 1 | O 1 | O 
4000--7FFF | | | | | 
Be eae ARO, Co ed oe aa (OS ie re ea Pee ge eee ee ng hee a eC ee re ras weer eee Ee ate Peta eg ee pre, ee oe ang re 
32K--48K | System | 1 | { { O | 1 0 | 0 
8000--BFFF | | | | | 

| | | | | 
Toy NE eat ae ne ee [sae ee we Pe ep a OF ee ee Se Me Rg dee i we ve ee ee, I es = cy re, 8 ee ae IE a ee eee eae, Os 
48K--64K | System | 1 ; 4 1 a, i 1 | O 
CO000--FFFF | | | | | 
et ry tee ee [ee SN ge Re a Pe tN eg ER NR ON ALE ee Ie A Tee ASG LE GY we GEA ee oe WI aoe eh at gen We te ee 
O--1 6K | Program | { ; 0 GO. i & O: { 
0000--3FFF ! ! | | | 
eon gee Ee a Pee ey, a oe ages re gee pe he re te es eg ear Tee ee fer) a Ae. Te ON Th od ore | 
16K--32K | Program | { ; i0 0 1 :. { ! { 
4000--7FFF | | | | | 

| H | | | 
ES BPs Ee Fee ee ne ig ae pee Pee ee Me ag com tag pe Gee PN gg Cag gee ee ie Pree ip oe ag eye ee 
32K--48K | Program | { | O | O | 1 O | 1 
8000--BFFF | | | ! | 
Tee ee ae te eee [ee et ae) ES ane eae ge Ge eS EIN Te gg Be a eM peg ge OY Pe ys Ie eee oe gag Cy ee, 
48K--64K | Program | { | 0 { 1 , 4 { | { 
CO000--FFFF | | | | | 

i | | | | 


ET TRCN EET RES RSSSRT RSE | eSATA | wereGA/VERINAENIRST SARE TC TOW RAPS AAS SVERGRMSSASETOMOIED oA ASAD) HE SSE AER SSSESRAEES ASSETS, NRA AP Ns SPR RAT A ESO 


Sync Test port <5> 


The syne test port provides a sync pulse for test purposes during a read 
Operation. When I/0 port address EF is read, the control line SYNC(L) is 
low. This control line terminates in a test point, TP-2. Table 4-17 shows 
the I/O port address and control line. The associated data byte for this I/0 
address is not used. 
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Table 4-17 
syne Test Port 


1/0 | | Output | 
Port | Type of | Control ; Function of Control Line 
Address | Operation Haas 
Provides a sync pulse to 
EF | Read | SYNC(L) ; TP-2 for test purposes. 
| 
| | | 


Direct Memory Access (DMA) <> 


The direct memory access (DMA) interface utilizes a type 8257 DMA controller 
(U2080) which is specifically designed to transfer data at high speeds and in 
blocks of up to 16K bytes. The DMA controller is a four-channel device; 
however, in the 8540 only three channels are utilized. Channels O and 1 are 
used for direct transfer of data from memory-to-memory within the 8540. 
Channel 2 is used to transfer data over the HSI (high-speed serial interface) 
port. 


Once the DMA device is initialized by software, it can transfer up to 16K 
bytes in a block of data (memory-to-memory or memory-to-HSI directly), 
without further intervention from the system processor. If a request for 
transferring data (DMA request line set high) is received from the HSI port 
or a request for a memory-to-memory transfer is made, the DMA controller 
performs the following sequence of actions: 


1. Assumes control of the system address and data buses. 
2. Waits for the system processor to return a hold acknowledge. 


3. Acknowledges receipt of the hold acknowledge, which activates 
the correct DMA channel for transferring data. 


4. Outputs the eight least significant bits of the memory address 
onto the address bus (lines BAO--BA7). 


5. Outputs the eight most significant bits of the memory address 
onto the data bus (lines BDO--BD7). 


An 8-bit latch U2080 on the System Controller board then transfers these 
memory address bits onto the address bus (lines BA8--BA15), and generates the 
appropriate memory and I/O read/write control signals, causing the peripheral 
or memory to receive or deposit a data byte directly from or to the addressed 
memory location. 


As long as the DMA request line is held high, the DMA controller retains 


control of the system address and data buses, and continues the transfer 
sequence. When the specified number of data bytes have been transferred, the 
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DMA device activates its TC (terminal count) output, which informs the system 
processor through an interrupt that the transfer operation is complete. 


DMA I/O Port 


The DMA controller has ten internal registers. Each of the four channels has 
a 16-bit DMA address register and a 16-bit terminal count register. All 
eight registers may be read and/or programmed. In addition, there are two 
general registers: one 8-bit mode set register (program only) and one 8-bit 
status register (read only). The registers are programmed or read when the 
system processor executes a write or read instruction that addresses a 
designated register within the DMA device. Note in Table 4-6 that I/0 port 
addresses 90--9F are reserved for the DMA controller. If any of these 
addresses appears on the address bus, control line DMA(L) goes low and 
enables the DMA controller, DMA(L) is connected to the CS(L.): chip select, 
input of the DMA device. In addition to enabling the DMA controller, I/0 
port addresses 90--98 (in conjunction with other control signals) are used to 
select one of the ten internal registers within the DMA device. Table 4-18 


and 4-19 show the state of the control signals and address lines and the 
functions performed. 


Note in Table 4-18 that control lines IWR(L) and IRD(L) (input write and 
input read), in conjunction with DMA(L) (DMA chip select) determine whether 
the addressed register is programmed or read. The I/O port address bit A3 
specifies whether a channel register or mode set/status register is to be 
accessed. When A3 is set to "0", the channel registers are accessed. When 
A3 is set to "1", the mode set/status registers are accessed. 


Table 4-19 is an expansion of Table 4-18 showing the I/0 port address 
assignments for each of the ten registers. The rightmost hexadecimal digit 
in the I/O port address (0--8 represented by address lines AO--A3) designates 
the specific register being addressed. Note that I/O port address bit A3 is 
shown in both tables. The least significant 1/0 port address bits (AO--A2) 
designate the specific register to be accessed. When one of the channel 
registers is accessed, bit AO selects either the DMA address register ( AO=0 ) 
or the terminal count register (AO=1). Bits Al and A2 specify which one of 
the four channels is accessed. When Ad5=1 and the mode set or. status 
registers are accessed, AO--A2 are all zero. 
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Table 4-18 
DMA Input Control Lines 


on 1 om om ww ee ee eee om ase ase ae GEE eee ame GE eee ae ee ae ee cee we oe eee eR) ee eee ee wwe ee ee eee oe jee cm ee ee ee ee ee ee ee ee oe ee ee ee ee ae eee eee ee oe ee eee eee ee ee ee ee ewe ame eee oe ee eo eee ce ee ee oe ewe ow a ome 
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| Connecting DMA | I/O Port | 
i Input Control Lines| Program Data Address 
Register 3 ---------------- To or Read Bit 
Selected fed Sot bel kb Data From A3(H) | Function 
s=enese===== |SSSS= | SSSee5 | Sesses | Ssesssessssss | sssessess | Sssesssssseeseee==5 
| | iProgram LSB of DMA 
O | LSB of feist Register 
P TOE ese ees DMA Address QO 9 | eee ---------------- 
1 O Register Read LSB of DMA 
Channel (n) —— Register 
DMA Address |----- |------ |------ |------------- [--------- | ------------------- 
Register | [Progran MSB of DMA 
O { MSB of paaelies Register 
OE ee ee DMA Address OQ 9 | eee---------------- 
! 1 © Register Read MSB of DMA 
| ‘unin Register 
See ae eee eye PeSeagia cra a re eee ate eet eee ian 
[Progran LSB of 
0 LSB of ITC Register 
| 1 peetee ees TC 0 [Seber see eetSeaee 
| 1 0 Register ‘Read LSB of 
Channel (n) | bs Register 
Terminal |----- |------ |------ |------------- j--------- | ------------++------ 
Count (TC) | [Progran MSB of 
Register ! O 1 MSB of oo Register 
| QO [eeeaa-j------ TC Q 0 [eeee--------------- 
{ O Register IRead MSB of 
| ie Register 
pai ete ds fosioe Sate) ay aeeeneege eaeenoee = -coee eee sees Ss 
Mode Set Mode Set iProgram Mode 
Register | Register — Register 
St piece Sma sie ! Bsc laa A rs he eee ett eres one 
Status status iRead Status 
Register | Register \Register 
| 


98 


Register 
Selected 


Channel O 
DMA Address 


due: 
Channel 1 
DMA Address 


EG 
Channel 2 
DMA Address 


TC 

Channel 4% 

DMA Address 

Channel 4 

EC 

Mode Set 

( program 
only) 


Status 
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Table 4-19 
DMA I/O 
| I/O Port |} 
| Addr Inputs | 
joo ee ae eae | 
By te| A3 A2 A1 AO | F/L 
SSS | Se SS S| 
PSB! 1: 6 iG: 4 -H 
MSB | 6. -O0. -6 0 | 1 
Bpasg ae ga [fe ge ats ae eg en 
Lee O. O01 4° Fe 4S 
MSB | Oo CO iO: 4 | 1 
enone ie te eee ees 
iss. OO: 1 GO {0 
MSB | eo e © | 1 
agate Ife ite eo ie at 
SB. 80. Aes 26 
MSB | O Ot 4 | 1 
Sees etree ete tas 
bse. iO: 4 OH. uO. oS co 
MSB | O 1 0 0 | { 
ee senile Niorre Ptet rey ete 
Tsp 20" A Oe a A. 
MSB | Oo: 4 Or 4 | { 
re We Bee ee ee 
HOR 720s 4. 2: © 3, © 
MSB | O 1 1 0 | 1 
ae acti Geatbnie ces eae re 
ESB) oO: a: 4 oh 
MSB | Oo. 4. 4 4 | 1 
aneae fence ere errors | rere 
eas; IF 20. WOr a 
| | 
| | 
| | 
heehee E esreel ei celine Sie ies 
iste tf. 40; 3, Os. 7) 3O 
| | 
| | 
| | 
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Al2 A11 
ene ies eect ates ee aac ee 


C4 


Ci2 Cit 


A10 AQ 


C2 Cl 
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C4 


Channel 
Channel 


Channel 
Channel 


Channel 
Channel 


Channel 
Channel 


Channel 
Channel 


\D7 D6 D5 
1A7 A6 AS 
\A15 A14 A13 
ich C6: -C5 
Rd Wr C13 
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<GaaS=5  vame 
|< atestenetaaa vame 
ieee oame 
|< ------ vame 
| 

(AoaoSee ovame 
\< ------ yame 
| 

iReeeeee name 
\< ------ came 
| 

<eceeee vame 
\< ------ same 
| 

| <--~-~~ vame 
|< ------ yame 
| 

(AL TCS EW 
| 

| 

| 

| 

co -O 6 
| 

| 

| 


Channel 
Channel 


UP TCS. Te! -TCr “TCO 


Seen enamel oereeeaniemeememmnemmeeenemmiemeemencememmmmn toma eee eee en nnn nnn nee od 


Since the channel registers are 16 bits wide, two program instruction cycles 
are required to program or read an entire register. The DMA controller has 
an internal first/last (F/L) flip-flop that toggles at the completion of each 
program or read channel operation. The state of the flip-flop determines 
whether the lower or upper bytes of the register are to be accessed. The F/L 
flip-flop is reset by the DMA reset input, or whenever the mode set register 
is loaded. To maintain proper synchronization, all channel command 
instruction operations occur in pairs. The lower byte of the register is 
accessed first, then the upper byte. The same I/O port address is used for 
both bytes. 
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Both the DMA address register and terminal count register must be initialized 
before a channel is enabled. Table 4-19 shows the DMA address register is 
loaded with the first memory location to be accessed. The value loaded into 
the 14 least significant bits (CO--C13) of the terminal count register 
specifies the number of DMA cycles before the terminal count (TC) output is 
activated. When the specified number of data bytes are transferred, the DMA 
controller activates its terminal count (TC) output, informing the system 
processor that the DMA operation is completed. A terminal count of zero 
causes the TC output to be active in the first DMA cycle for that channel. 
Therefore, the value loaded into the lower-order 14 bits should be the number 
of DMA cycles minus one (N-1), where N is the desired number of DMA cycles. 
The two most significant bits in the terminal count registers specify the 
type of DMA operation for that channel, as follows: 


Bit 15 | Bit 14 | Type of DMA Operation 
O | O | Verify DMA cycle 
@) 1 Write DMA cycle 
1 : O Read DMA cycle 
1 1 1 ! (Illegal) 
| | 
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section 5 


COMMUNICATIONS INTERFACH BOARD 


INTRODUCTION 


The Communications Interface board is attached to the rear panel inside the 
8540. It is an extension of the System Controller board and contains the 
following functions: 


@e baud rate generator and switches 
@e ks-232-C compatible ports 
e HSI port (RS-422 compatible) 


The interface between the System Controller and the Communications Interface 
board is via 40-pin edge connectors on both boards and an interconnecting 
ribbon cable. 


BAUD RATE GENERATOR AND swincHEs <7) 


Figure 5-1 is a functional block diagram that shows how baud rate generator 
U3081 divides a 1.2288 MHz frequency into eight baud rates. The 1.2288 MHz 
frequency is derived in the System Controller by dividing the 2.4576 MHz 
crystal oscillator by two. | 


The eight baud rates are switch-selectable. Slide-type switches are located 
adjacent to each of the three RS-232-C compatible interface connectors, on 
the back side of the Communications Interface board. The switches extend 
through the 8540 back panel. The eight baud rates are: 


(ES, 1200 
150 2400 
500 4800 
600 9600 
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9600 Baud 
4800 Baud 
2400 Baud 
1200 Baud 


1.228 MHz 

From System To RS-232-C 
Controller Interface Ports 
Board 


600 Baud 
300 Baud 
150 Baud 
110 Baud 


1200 Hz to System 
Controller 


(2976-127)3920-13 


Fig. 5-1. Baud rate generator functional block diagram. 


RS-2352-C COMPATIBLE PORTS 


There are four RS-232-C compatible port connectors for connecting peripheral 
equipment to the 8540. Refer to Table 5-1. These connectors are labeled: 


e J101 -- REMOTE (DTE) 
e J102 -- REMOTE (DCE) 
e J103 -- AUXILIARY 


@ J104 -- TERMINAL 
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Table 5-1 
Interface Connectors 


Interface ! Connector 
Interface Connector Type | Function 
eas ah sea Seated cep a ct Pag Na 
pesessenscsceess ! essesesenss! seeeseeeeseccs= | seeseessseeessssess== 
| J101 | 25-pin male | Interface to a Data 
! | | Terminal Equipment 
| | | (DTE) modem. 
Remote 
Communications | J102 | 25-pin female | Interface to Data 
| Communications 
! Equipment (DCE). 
| | | 
re ey gee fe eee yr re ee re Le ee ae Ee ee ee 
system J104 25-pin female Interface to 
Terminal ! system Terminal. 
| | 
a aaa a aa fa eae i ea ee ee Pee ee eg ee 
Auxiliary | J10% | 25-pin female | Interface to line 
Terminal : | printer. 
| | | 
Sa aac a Tic ca aa a aaah 
High-Speed | J100 | 25-pin male | High-Speed Serial 
Serial | | | Interface to a DMU 
Interface | | | or compatible 
(HST) | peripheral. 
| | 
| | | 


REMOTE PORT <> 


The remote port interface is configured to use a modem for telephone data 
communications. This port is provided with a switch selectable DTE/DCE 
interface (Data Terminal Equipment/Data Communications Equipment). The 
switch is labeled MODE SELECT (S1030) and is operated from the 8540 back 


panel. The switch selects one of four interface modes, as listed in Table 
5-2. 


Table 5-2 
MODE SELECT Switch Settings 


DCE with control 


| 
| 
| 
CNTL(L) No control 
| 
Sota nae tee Bao ae ee Se eee 
DTE1 DTE with CTS control 
| 
ee eae TREES [apes ctsd erie ei nO ee thee 
DTE2 | DTE with DSR control 
DCE | 
| 
| 
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Refer to Section 2 of this manual for information regarding the switch 
settings for various interface requirements. 


The remote port has two connectors: a male connector (labeled J101 --- DTE), 
and a female connector (labeled J102 --- DCE). 


NOTE 
Only one connector can be used at a time. The BAUD switch (S1060) 
adjacent to J102 selects one of eight baud rates for both 
connectors J101 and J102. 


AUXILIARY PORT <> 


The auxiliary port interface provides a DCE RS-232-C compatible interface. 
The BAUD switch (S1080) adjacent to J103 selects one of eight baud rates for 
this interface. In addition, an external clock baud rate connected to pin 17 
of J1035 may be selected by changing the position of internal jumper J3. See 
section 3 of this manual for the location and proper setting of jumper J3. 
The external clock must be TTL-compatible. 


TERMINAL PORT <> 


The system terminal port interface is configured as a DCE RS-232-C compatible 
interface with control signals implemented. The BAUD switch (S1090) adjacent 
to Ji04 selects one of eight baud rates for this interface. This is. the 
normal interface between the 8540 and the system terminal. 


HSI port <7) 


The HSI port interface is configured as a RS-422 compatible interface. This 
interface is compatible with the electrical characteristics of a 
balanced-voltage (differential) digital interface circuit defined in the 
RS-422 standard. This is the normal interface between the 8540 and the 8560. 
The baud rate for this interface is 153.6k baud. Communications through the 
HSI port may be on a byte-by-byte basis under communication control lines CTS 
(Clear-To-Send) and DTR (Data-Terminal-Ready). Refer to Table 5-1 for 
information about this port. | 


5-4 | @ 


8540 IU Service 


Section 6 


SYSTEM RAM BOARD 


Page 
Introduction @eeeeoeeeeeee7e#s#4ueeeeoeoe54oevee8see#e#eee#e#ee#e#ee#e#28e @®8ee#8 8 @¢@66866 8&8 68 @ eeeeoe4eo+5ose3eere@e#eee32n3ree#e#eeeee##vset © 6 @ @ 6—1 
Address “and. Date “BuSCS~ océ% ics: ecca-a'e-d: 64 S410 ooo Sie re ws were Gio ee ae eee ee ee 6-1 
AGOTeeS: DUS? i660.0006%- ese awecas ee ed a ene ere in le mn sctada tee aaa ena wee eae, O=5 
DeGe. Bas OS. a: G oe: eee erase el aa erate Score ae wife wR GK. WAG oe SNe wee ee ees 6-3 
RAM ‘Controller and. Memory Array £4.4.4.66 wuss 6 wee cise maw ee sees beens ere edrece execute 6-4 
AG@ress Mili PLexi ns is c.siwie ereiecé lw wand a eee eierecn Sate ee ar ee eet saarat-O=4 
Row and Column Strobes ....... Bi ralanes eniauetvariertete iderare ae wialenwsea ens eer ee eee ee 6-5 
PUGS T CSM: sia la- oi aicys arena eile sh Wie teresa ace care ores We ee a ve Se Seareoee ee er ee a ee ee ~2« 6-6 
RECESS. LOSILC: sane sdk dae ew wis ee ee ee ee ee ee ee eee re se 6-6 
WHi Ge PTO GOO U-. elaavererere.urw aie ss asl bear bel eaee ee er ee eee ee Segeditenra ate He 6-6 
Page OW tCHine sass as sae sbi. Wi ay Beigel eee ee eee ee ee Se ee ee ee ee ee 6-7 
Parr Cy Mero MOS TC. vee stews esas ease wr4.a ee @ were ae eabwe ree ee oe ee ee 6-8 
DiBOnOSt1e PROV si ONG: bie w oie le ae ws ore aeace wooed eae Aen aoe @ Se aie ae ee eres Snes weave: HOS O 
17/0: Pore INGOT races. ¢c.66 4.4 css 0.6 oe es Care Vise Oo Os Oo eer iok Sea ees 6-10 


System RAM Board---8540 IU Service 


6-ii 


ILLUSTRATIONS 
Page 
system RAM functional block diaeram. «606 6iesda04 seewseeeeesaseeee. 6-2 
system RAM board data buseS. cessccccscvcscccccces Far ene der ehbr ee Sie edad FOSS 
Page Switching logic. eoeoeeeeee eeoeeoeveveveveeeveee eevee e eeeeovueveeveveeeveve eee 6-7 
Parity Error logic. eeoecevov5eaeveeve ee @ eeoevoeeveveee ee oe eesovee esoevevevevee8 eee eoeoc5e 6-9 
I/O Port Decoder. eooeoeveeeweeerereweoeeeea ee ee eo © ceeeoevoeoeveee e eevee eeeee eee 6-11 

TABLES 

Page 

Relationships of System Address Bus to 
RAM Controller Output Lines ........ sb ieia area eda Jans are Oe wees: wie ee ee 6-5 
Relationship of Bus Addresses to Saiectea Memory Bank ...-.eeeeee discer (O=o 


System RAM Functional Decoder 
Enabling Control Lines and Output Control Lines .........cceeeeeee 6-11 


8540 IU Service 


Section 6 


SYSTEM RAM BOARD 


INTRODUCTION 
The System RAM board operates in byte mode only and must be installed on the 
system side of the Emulator Controller board in the Main Interconnect board. 


This board can only be utilized as the system memory. 


The System RAM board is a 64K dynamic RAM that contains the following major 
functions: 


e Address and Balta Buses 

@ RAM Controller and Memory Array 

e Refresh Logic 

e Write Protect 

e Page Switching 

e Parity Error Logic 

e Diagnostic Provisions 

® 1/0 Port Interfaces 
Figure 6-1 is a functional block diagram of the System RAM board. Refer to 
this figure and to the board schematics in the rear of this manual as you 
read the following paragraphs. 
ADDRESS AND DATA BUSES 


Figure 6-1 shows the one address bus and three data buses for the System RAM 
board. These four buses are designated as follows: 


e Address Bus --- AO(H)--A15(H) 

e Data Bus --- DO(H)--D7(H) (write data bus) 

e Data Bus --- DOO(H)--DO7(H) bread data bus from memory array) 
e Data Bus --- DBO(H)--DB7(H) (read data bus) 


o-9 
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ADDRESS BUS <26> 


The System Address Bus is complemented by directional buffers U5020 and 
U5030. This complemented bus, AO(H)--A15(H), is used for all addressing 
functions for the System RAM board. 


DATA BUSES LD 


Figure 6-2 is a simplified schematic diagram of the three data buses on the 
System RAM board. The associated buffers and latches ensure that the correct 
data is sent to or received from the System Data Bus. 


To Data Bus 
D@—D7 


U5090 
Parity 
Checker 


To/From 


% DATA OUT 
from 
Memory 
Array 


DATA RD(L) 


SYS DRV(L) 


Wipes 16-2. System RAM board data buses. 
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On a write operation, Data Bus Drive Buffer U5060 is disabled. Since Data 
Buffer U5050 is always enabled, data from the System Address Bus passes 
through U5050 and appears on the data write bus as DO(H)--D7(H). This bus is 
used during a write to memory or a write to I/O ports D2 and D3. 


During an I/0 read to either port address D2 or D3, Data Bus Drive Buffer 
U5060 is enabled. D2 (read) also enables Parity Error Address Latch U5080, 
and D3 (read) enables Parity Error Address Latch U5070. This permits the 
system processor to read the low and high bytes of the parity error address. 


When the system processor is not making an I/0 read to either port address D2 
or D3, Data RD(L) is low, enabling Data Latch U5100 and disabling Parity 
Krror Address Latches U5070 and U5080. This latches the Data Out bus, 
DOO(H)--DO7(H), from the memory array onto the read data bus DBO(H)--DB7(H). 
Parity Checker U5090 checks the data from the memory array for an _ even 
parity. During a system processor memory read, SYS DRV(L) is also low, 
enabling Data Bus Drive Buffer U5060. The data on the data read bus, 
DBO(H)--DB7(H), passes through U5060 and appears on the System Data Bus. 


RAM CONTROLLER AND MEMORY ARRAY 


The memory array is physically configured in four banks, with nine dynamic 
RAM devices (type-2118) in each bank. The storage capacity of each RAM is 
16K x 1-bit. Eight RAMs in each bank are used for data storage and one RAM 
for parity. This provides a total memory storage capacity of 64K bytes of 
data with parity. Internally, each RAM device has row and column addressing 
that defines a specific memory cell. Bach RAM device has seven address 
inputs. Two internal 77-bit latches are clocked alternately by row and column 
strobes. This requires that the input addresses be multiplexed to each 
device. RAM Controller U2040 (type-8202A device) provides the required 
multiplexing, strobes, and refresh requirements for the RAM devices. 


ADDRESS MULTIPLEXING 


Of the 16 System Address Bus lines, 14 lines provide the low-order and 
high-order address lines to the multiplexer within the RAM Controller. The 
two most significant bits of the System Address Bus are input to the Timing 
Control logic within the RAM Controller. Table 6-1 shows the relationships 
of the system address bus lines to the RAM Controller output lines. 
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Table 6-1 
Relationships of System Address Bus to 
RAM Controller Output Lines 


System ; U2040 | 
Address | Input RAM Controller Output Lines 
Bus | Address | 
saessees |enssseses | seseessseesesseesessesesesessesessessessssessese 
RO, 3 AO. * ae 
AY 3 fan | | 
A2  , AL2 | |  Low-Order Address. These address inputs 
A4 AL3 = generate the row addresses for the 
A4 AL4 | multiplexer in the RAM Controller. 
A5 , ALD | | 
A6é 1 AL6 a 
ae (Cm eee 
AS; AH1 | | 
AY AH2 | High-Order Address. These address inputs 
AiO AH3 ; generate the column addresses for the 
Al1 | AH4 | | multiplexer in the RAM Controller. 
Al2 | AH5 | | 
A13 | AH6 ee 
| 
A14 | BO es Bank Address. These inputs select one of 
A15 | B1 oo ae the four banks in the memory array. 
| | 


ROW AND COLUMN STROBES 


Four row strobes (one for each memory bank) and one column strobe are 
generated in the Timing and Control logic within the RAM Controller. As 
shown in Table 6-1, the two most significant bits of the system address bus 
determine which of the four banks is selected in the memory array. Table 6-2 
shows the relationship between the system bus addresses and the banks 
selected by the Row Address Strobes. | 


Table 6-2 
Relationship of Bus Addresses to Selected Memory Bank 


System Bus | Row Address | 
Address | otrobe ! Memory Bank 

seccesecess | seeeesseseces | eoosseesseeeesesse 
OOOO--3FFF ; RASO(L) | Bank 1 
4000--7FFF ; RASI(L) | Bank 2 
8000--BFFF | RAS2(L) | Bank 3 
COOO0--FFFF | RAS3(L) | Bank 4 

| | 
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The CAS(L) (Column Address Strobe) output is common to all memory banks. 


This output is used to latch the column addresses into the MEM Ony bank, which 
was explained earlier. 


REFRESH 


The RAM Controller has the capability of providing an internal refresh cycle 
or accepting an external refresh request. A refresh timer in the RAM 
Controller generates a refresh cycle if an external refresh request is not 
received within a specified time. The refresh timer is reset when a refresh 
cycle is requested internally or externally. An internal refresh counter 
contains the address of the row to be refreshed. This counter is incremented 
after each refresh cycle. The external refresh logic is discussed in the 
following paragraphs. | 


REFRESH LOGIC CdS 


The memory array is refreshed by the following methods: 


1. RAM controller U2040 has a refresh timing cycle that 


automatically provides a refresh request every 10--16 
microseconds. 


2. An external refresh command is issued to the RAM controller at 
three times: 


a. 200 ns after the leading edge of OPREQ(H). 


b. After the leading edge of each I/0 clock pulse 
(providing the 2650A-1 or DMA is not in control of the 
bus) . In this mode, the 8202A performs an Auto refresh 
between I/0 clocks, due to the time between I/0 clock 
pulses. | 


c. During maintenance if the FP HOLD(L) line is asserted, 
indicating a breakpoint or single-step operation. 


WRITE PROTECT > 


During a write operation to the RAMs, the RAMINH(L) control line is gated 
with the WRT(H) line. Therefore, if the RAMINH(L) line is asserted for any 
reason, the RAMs cannot be written to. 
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PAGE SWITCHING 


Page switching is similar to, but should not be confused with, bank 
switching. Page switching affects 8K blocks of System Memory (RAM) only; on 
the other hand, bank switching affects 16K blocks of either System or Program 
Memory. Page switching allows any one of eight 8K blocks of System Memory 
(RAM) to be switched into the second 8K address space (8K--16K) of the system 
processor. This permits the system processor to address the following: 


e System Memory (RAM) in its address space 2000--3FFF (8K--16K) with 
page switching. 


e ither Program or System Memory in its address space 4000--7FFF 
(16K--32K) with bank switching. 


Figure 6-3 is a simplified schematic diagram of the page switching logic. 
I/O port address D3 is the page switching port. When address D3 is on the 
address bus, PAGE(L) goes low and clocks Paging Latch U4010. The data inputs 
to U4010 are presented to the "B" inputs of Paging Multiplexer U4020. 
Address lines A13--A15 are presented to the "A" inputs of U4020. 


CMEMIE) U3010B 
MEM(H) 


U3020B 
MSTR RUN(H) ae: SEL(H) 
os - 
NBA14 
NBA15 


p/o U2030 


Latch enabled 200 ns 
after OPREQ(H) 


PAGE(L) LSELIH) 


“VW, 
U4010 
D, 
Paging 
Latch 


D2 Q> 


D5 ie 


A13—A15 


Paging RAM 
Multiplexer Controller 


3920-16 


Fig. 6-3. Page Switching logic. 
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NAND gates U3010B and U%3020B are enabled when all of the following conditions 
exist: | 


e CMEM(L) goes high, indicating that the system processor is 
addressing system memory. | 


e MEM(H) goes high, specifying a memory access. 


e MSTR RUN(L) goes high, indicating that the system processor is 
active. 


e The states of NBA13--NBA15 are such that the addresses on the 
address bus are between 2000--3FFF. (Binary addresses © 
0010 XXXX XXXX XXXX -- 0011 XXXX XXXX XXXX.) 


When NAND U3010 and U3020 gates are enabled, SEL(H) and LSEL(H) are high. A 
high on LSEL(H) selects the "B" inputs to Multiplexer U4020. The three most 
significant bits (D5--D7) from the associated data byte of I/0 port address 
D3 appear as inputs to RAM Controller U2040. The data bits are utilized as 
follows: 


e D6 and D7 provide the bank address and select one of the four memory 
banks. 


e D5 sets the state of the most significant bit (AH6) of the column 
addresses. 


For addresses other than 2000--3FFF, NAND gates U3010B and U3020B are 
disabled and LSEL(H) goes low. This low selects the "A" inputs to 
Multiplexer U4020. The three most significant address bits A135--A15 are now 
the inputs to the RAM Controller. 


PARITY ERROR LOGIC LOLD>LO> 


As previously mentioned, the ninth memory device in each of the four memory 
array banks is used to store the parity bit. Figure 6-4 is a simplified 
schematic diagram of the Parity Error logic. 


Parity Generator U5040 generates an even parity bit from data bus DO--D‘7 
(data input lines to memory array). This bit is stored in the parity memory 
devices. If the number of high bits on the data bus is even, the parity bit 
is high. If the number of high bits is odd, the parity bit is low. Parity 
Checker U5090 adds the number of high bits from data bus DBO--DB7 (data 
output lines from the memory array) to the parity bit stored in the memory 
array. If the parity bit is high (indicating an even parity), the output of 
the Parity Checker is low. The high parity bit, when added to an even number 
of high bits, produces an odd number of high bits, and thus a low output from 
the Parity Checker. If no parity error exists, the output of U5090 will 
always be low. When a parity error is detected, the output of U5090 will be 
high. This high output triggers flip-flop U5140A and generates a Parity 
Error, which is Interrupt Vector 1. 
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Fig. 6-4. Parity Error logic. 


If a parity error is detected, the associated 16-bit address is latched in 
Parity Error Address Latches U5070 and U5080. The address of the parity 
error is available by consecutively reading I/O ports D2 and D3. 


The parity bit from Parity Checker U5090 may be complemented by writing to 
I/O port D2. This provides a means for diagnostics to check the parity and 


associated Interrupt No. 1. Interrupt No. 1 is cleared whenever I/O port D2 
is read. : 


DIAGNOSTIC PROVISIONS LHS 


The System RAM board provides several features to aid in diagnostic 
troubleshooting: 


e The address of the last parity error is latched and can be read by 
the system processor at 1/0 ports D2 (low byte) and D3 (high byte). 


@ Interrupt Vector 15 is used to indicate a refresh operation to the 
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64K RAM array. This interrupt is enabled by writing to I/O port 
address D2. | 


e The parity line may be inverted by writing to I/0 port address D2, 
thus providing a means for diagnostics to check the parity logic and 
Interrupt Vector 1 (System Memory Parity error). 


e Five LEDs on the System RAM board may be turned on or off by writing 
to I/0 port address D2. Three additional LEDs monitor the status of 


the lower three bits of the data byte from I/O port address D2. 


e J6140 is a two-position jumper, labeled TEST. For special 
applications, this jumper can be positioned so that the board 
responds to CMEM(H) control line going high. In this position, the 
board functions as program memory. This permits the program memory 
diagnostic tests to be run on this board when the CMEM(H ) line goes 
high. 


NOTE 
Refer to Section 15 of this manual for additional information on 
these diagnostic features. 


I/O PORT INTERFACES 


A combination of NAND gates and decoders are used to decode I/0 port 
addresses D2 and D3. Figure 6-5 is a simplified schematic diagram showing 
the I/O port decoder and associated logic. 


NAND gates U4040B and U4030 decode I/O port addresses D2 and D3 (except for 
the least significant bit, AO). The output from the NAND gate decoders 
enables Functional Decoder U3160. The states of input lines AO and R(L)/w(H) 
determine which of the four output lines of U3160 are used to select the 
various functions. Table 6-3 shows the relationship of the enabling control 
lines to the output control lines. Refer to Section 19 of this manual for a 
detailed breakdown of the associated data bytes of I/0 port addresses D2 and 
D4. 
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Fig. 6-5. I/O Port Decoder 
Table 6-3 


system RAM Functional Decoder 
Knabling Control Lines and Output Control Lines 


Paging Latch U4010. 


' Read | Functional Decoder | 
70 : or \Enabling Control Lines, 
Port | Write |---------------------- | Line | Function 
Address \Operation| AO ! R(L)/W(H) | Name | 
SF Ge gat gd Te ge mee ers era ema eg tee ee oe ee yy gee ert ives oe pete [csr Ser Oe ne 
| | | Enables Parity Error 
| Read j O | ©) ' D2R | Address Latch U5080. 
D200 jeneenn-o~ |----~- | --------------- |------ | --------------=-------- 
| | | | ' Checks I/O Port D2 
| Write | O | { | DOW | Latch U4050. 
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Section 7 


SYSTEM ROM BOARD 


INTRODUCTION 
The System ROM board contains two memory arrays: 


1. 240K bytes of ROM or EPROM (Electrically Programmable Read Only 
Memory) . 


2. 4K bytes of EEPROM (Electrically Erasable Programmable Read Only 
Memory) . 


The System ROM board provides the following functions: 
@e ROM Array 
@ EEPROM Array 
e 1/0 Port Decoder 
e Board Enable 
e Chip Select 
e EEPROM Programmer 


Figure 7-1 is a functional block diagram of the System ROM board. Refer to 
this figure, and to the board schematics in the rear of this manual, as you 
read the following paragraphs. 


ROM ARRAY SYD 


Up to thirty 8K x 8-bit ROM devices (type-2764) may be installed on the 
System ROM board. The ROM array has a total storage capacity of 240K bytes, 
when all 30 ROM devices are installed. Each ROM socket is designated in the 
schematics (located in the rear of this manual) with a "U" number and a "CS" 
number. The "U" number is used in the parts listing. The "CS" number is a 
hexadecimal address (the data byte written to I/0 port D8) sent to the chip 
select decoders that enables a specific ROM. Only the "CS" numbers (not the 
"U" numbers) are etched on the front and back of the circuit boards. This is 
discussed in greater detail later in this section. 
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The ROM array is physically divided into four banks. The output data from 
the array is divided into four buffered buses: one buffered bus for each 
bank. Each bank contains the following number of devices: 


e Bank No. 1 -- 6 devices 
e Bank No. 2 -- 8 devices 
e Bank No. 3 -- 8 devices 
e Bank No. 4 -- 8 devices 


The first address location of each ROM is always located at address 8000. 
With the type 2764 device, the highest address location is 9FFF, for a 
maximum addressing capability of 8K. Other ROM types may have up to 16K 
maximum addressing capability (8000--BFFF). Strapping provisions are 
provided on the circuit board directly below each ROM socket, in the event 
other types of ROM devices are used. Refer to Section 3 of this manual for 
strapping information on how to set the straps for other ROM types. (The 
minimum and maximum addressing of the ROMs will be covered in more detail 
later in this section.) 


EEPROM ARRAY 


Up to two 2K x 8-bit EEPROM devices (type-2816) may be installed on the 
System ROM board. The EEPROM array has a storage capacity of 4K bytes when 
both devices are installed. The type 2816 device is both electrically 
erasable and electrically programmable. Update changes and patches to the 
ROMs are made in the EEPROMs. This provides a convenient method for updating 
the firmware for the 8540 operating system, diagnostics, and options. 
Changes to the EEPROMs that require erasing and programming functions can be 
made from the system terminal. 


I/O PORT DECODER 


Figure 7-2 is a simplified schematic of the I/0 port decode logic. A 
combination of gates (U5110, U5130, and U6020) are used to decode the I/0 
port address D8 and associated control lines. The result is a PORT READ(H) 
control line during a read operation and a PORT WRITE(H) control line during 
a write operation. 


The associated data byte of I/O port address D8 provides control and status 
information. Refer to Section 19 of this manual for a detailed breakdown of 
the associated data byte. 
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BOARD ENABLE 


Figure 7-53 is a simplified schematic of the board enable logic. The System 
ROM board powers up with both the ROM and EEPROM arrays in a disabled state. 
When either array is being read, control line EN ROM(L) is generated, which 
enables the Chip Select Decoders. In addition, when the EEPROMs are written 
to (programmed), control line EEPROM EN(H) is generated; this control line 
provides EEPROM programming voltages and timing. EEPROM EN(H) is generated 
by setting data bit D6(H) high during a write to I/O port address D8. 


EN ROM(H) is generated when NAND gate U5140B is enabled. This NAND gate is 
enabled when both of the following conditions exist: 


1. Output D7 of Write Latch U4110 is high. This is caused by 
setting data bit D7 high during a write to I/0 port address D8. 


2. The output of Decoder U5110 is high, which is caused by all of 
the following conditions: 


a. CMEM(H) going low, indicating that the system processor 
or DMA Controller is addressing system memory. 


b. IO(H)/M(L) going low, indicating a memory access. 


c. A15(H) going high and A14(H) going low, indicating an 
address on the system address bus between SOOO--BFFF. 
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Buffer Bank Decoder U4100B is enabled when both of the following conditions 
exist: 


1. CSO+CS1(L) is high, indicating that chip select CS82--CS9F is 
selected; and 


2. EN ROM(H) is high. 


One of four outputs from U4100B is set low, depending on the states of its 
input lines. The input line states are controlled by setting data bits D4 
and D3 high or low during a write to I/O port address D8. Each low output 
for U4100B enables a data output buffer associated with each ROM memory bank. 


RAMINH (L ) is generated on this board during a memory read to the EEPROMs or 
ROMs, or during a memory write to the EEPROMs. When generated, RAMINH (L ) 
disables the System RAM array, ensuring that the system processor addresses 
only the System ROM arrays. 


CHIP SELECT 


Figure 7-4 is a simplified schematic of the Chip Select Decoders and 
associated logic circuitry. Write Latch U4110 is clocked during a write 
operation to I/O port address D8. The five lower bits of the associated data 
byte are decoded to select one of 32 ROM devices (two EEPROMs and 30 ROMs). 
Data bits D3 and D4 are decoded by ROM Bank Decoder U4100A. The outputs of 
U4100A select one of four Chip Select Decoders. Data bits D5, D6, and D7 are 
decoded in each Chip Select Decoder, providing a total of 32 chip select 
outputs from the four Chip Select Decoders. Each Chip Select Decoder (with 
the exception of U2090) corresponds to the banks in the ROM array. CSO and 
CS1 from U2090 select the two EEPROM devices. CS2--CS7 from U2090 select the 
six ROM devices in Bank No. 1. Chart A in Fig. 7-4 shows the relationship 
between chip select numbers, the data byte written to I/O port address D8, 
and the chip designation etched on the circuit board. Note that the data 
byte written to I/0 port address D8 corresponds to the last two digits of the 
etched circuit board designation. This designation is etched on the front 
and back of the circuit board for each EEPROM and ROM socket. 
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BEPROM PROGRAMMER 


The EEPROM programmer consists of a 22.5 Vde switching voltage supply and a 
state machine for performing programming operations to the EEPROM devices. 


22.5 VOLT SUPPLY 


The 22.5 Vdc supply consists of: 
@ a switching regulator device, U6190 (type 78540); 


e a Darlington transistor configured as an emitter-follower, Q5191; 
and 


® associated resistive/capacitive networks. 


Switching regulator U6190 is powered from a +12 Vde source. The output of 
the switching regulator is configured for +22.5 Vdc. The output voltage from 
the state machine is used to change the voltage applied to the base of 
emitter-follower Q5191, which changes the emitter ‘voltage Vpp(H) that is 
applied to the KEPROMs. When the state machine output voltage is high, the 
base of Q5191 is +22.5 Vdc (+21.4 to +23.17 Vdc) and the voltage at the 
emitter is +21.0 Vdc (+/- 1 Volt). When the state machine output voltage is 
low, the base of Q5191 is +6.3 Vdc (+6.1 to +6.7 Vdc) and the voltage at the 
emitter is +5.0 Vdc (+/- 1 Volt). ‘The state machine output voltage remains 
high for 12.8 ms, applying the +21.0 Vdc to the EEPROMs during all 
programming operations. | 


STATE MACHINE 


Figure 7-5 is a simplified schematic of the state machine. The state machine 
contains a timing chain that provides the timing pulses required to apply the 
+21.0 Vdc during EEPROM programming. Programming occurs during either an 
erase or a write operation. Refer to Fig. 7-5 and to the state machine 
timing diagram shown in Fig. ‘7-6. 


The two D-type flip-flops, U5170A and U5170B, are cleared by RESET(L) going 
low or by the outputs from the divider network, U4190A, U4190B, and U4200B. 
The timing sequence is started by WRP(H) and EE WR(H) going high. At that 
time, U5170B's input 2D(H) is high. When U5170B is clocked, its output 2Q(H) 
goes high and output 2Q(L) goes low. Output 2Q(L) clears and resets the 
divider network, and output 2Q(H) drives U5170A's input 1D(H) high. Output 
2Q(H) is also control line STATUS(H), and remains high until the flip-flop is 
Cleared. U5170A is clocked by the falling edge of WRP(H) and its output 
1Q(H) goes high. This output, when high, causes the emitter of Q5191 to go 
to approximately +21.0 Vdc, which is the programming or erase voltage for the 
EEPROMs. 


The divider network is clocked by the first high-to-low transition of the 1/0 


clock, after being enabled by U5170B's output 2Q(L) going low. This divider 
network is a 500-to-1 divider. After 500 I/O clock cycles (12.8 ms) , the 
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QA(H) output of U4200B goes high. This output clears flip-flop U5170A 
through gates U5020A and U6150B. U5170A's output 1Q(H) goes low, and remains 
low until the next EE WR(H) pulse. The first divider in the divider network 
(U4190) starts the count again. After the fourth I/0 clock pulse (102.4 
microseconds later), U4190A's output QC(H) goes high. This output is ANDed 
with the other divider output and the programming sequence is completed as 
follows: 


1. U4190's output QC(H) goes high. 

2. U5170B is cleared. 

3. U5170B's outputs 2Q(H) goes low and 2Q(L) goes high. 

4. When U5170B's output 2Q(L) goes high, the divider network is 
reset, causing U4200B's output QA(H) and U4190A's output QC(H) 
to go low. This forces the clear inputs of flip-flops (U5170A 


and U5170B) high, setting these flip-flops for the next clock 
pulse from WRP(H). 
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Fig. 7-6. State Machine timing diagram. 


EEPROM PROGRAMMING SEQUENCE 


The following procedure describes how the EEPROMs (type-2816 devices) are 
programmed or reprogrammed: 


e The desired location in the EEPROM must first be erased by filling 
the location with "1's". 


e The new data byte is then written to the desired location. 


e The location may be read to ensure that the data byte was actually 


entered. 


The following example shows how data byte 55 is entered at location 8000. 
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2816 PROGRAMMING SEQUENCE EXAMPLE 


LODI, R1 O6H ;Load O6 into RI. 

WRTE,R1 OEEH ;sWrite R1 to Bank Switch Port EE. 
;S000--BFFF of System Memory is 
snow selected. 


LODI, R1 OC OH sLoad CO into Ri. 
WRTE, R1 OD8H sWrite R1 to System ROM control port D8. 


;sChip select CSO and ROM socket CS80 are 


;selected on the System ROM board. 


;(EEPROMs are located in ROM sockets CS80 
;or CS81 and are selected by CSO or CS4<) 


LODI, R2 OFFH sLoad FF into Re. 
OTRA, R2 4000H ;Write R2 to location 8000. 
LOOP' REDE, R1 OD8H ;sRead System ROM board status port D8. 
TMI,R1 20H ;sTest bit D5 of status port D8. 
BCTR, EQ LOOP1 ;sContinue looping until bit D5 of 
;status port D8 is zero. 
;Data byte at location 8000 is FF, 
;which erases previous data byte. 
LODI,R2 55a ;Load desired data byte 55 into R2. 
OTRA, R2 4000H sWrite R2 to location 8000. 
LOOP2 = REDE,R!1 OD8&H ;Read System ROM board status port D8. 
TMI, R1 20H sTest bit D5 -of status port, Dc. 
BCTR, EQ LOOR2 ;Continue looping until bit D5 of 


;status port D8 is zero. 


;The data byte at location 8000 is 
snow programmed for 55. 


NOTE 


During EEPROM programming, an attempted write operation to 
addresses 8000--BFFF will assert RAMINH(L) on the system bus, thus 
preventing the write operation. If a write operation is required 
in this address range during the programming of the EEPROM, set bit 
7 of I/O port address D8 low. See Section 19 of this manual for 
information on the contents of the data byte. 
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EMULATOR CONTROLLER BOARD 


INTRODUCTION 
The Emulator Controller ensures that only one processor (either the system 
processor or emulator processor) has control of the buses at any time. Since 
the system and program sections share the same 16-bit address and data buses 
(plus some of the control lines), bus contention could become a problem 
without the Emulator Controller. The location of the Emulator Controller 
board in J5 of the Main Interconnect board separates the system section from 
the program section, for certain portions of the system bus’ structure. In 
addition, the Emulator Controller board supports the following software 
features: 

e Provides two program breakpoints that may be set for any address. 

@ Permits the emulator processor to be force-jumped to any address. 

e Keeps track of the addresses of the last program instruction 

executed and the next program instruction to be executed when an 


emulator/slave interrupt breakpoint occurs. 


These software features are available for any address within the total 16M 
program memory address space. 


This section discusses the operation of the Emulator Controller, and is 
divided into the following functional categories: 


e Address and data buses 

e System processor/emulator processor control 

e Service (SVC) request detection 

e Breakpoint logic 

® Interrupt logic 

e Program Counter (PC) Last/Next storage registers 
@e Forced jump logic 

® Extended bank switching 


e 1/0 port interfaces 
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ADDRESS AND DATA BUSES 


Figure 8-1 is a simplified functional block diagram of the Emulator 
Controller board. This figure defines the four address buses and two data 


buses within the Emulator Controller board. These buses are listed as 
follows: 


e Address Buses 


Address Bus #1-------------- : Writes to system 
| |---- and extended 
Extended Address Bus #1 ----' address buses 
Address Bus #2 ------------- 2 Reads from system 
ae and extended 
.Extended Address Bus #2 ----' address buses 


® Data Buses 


Data Bus #1 ----- Data write bus 
Data Bus #2 ----- Data read bus 


Address Buses #1 and #2 interface with system address bus lines AO--A15, and 
are common to the system and program sections of the Main Interconnect board. 
The two Extended Address Buses interface with extended address bus lines 
A16--A23, and are only available to circuit boards in the program section of 
the Main Interconnect board. 


Note that the buffers for all six buses are directional. The two “write” 
address buses are used to transfer addresses from the Emulator Controller to 
the system and extended address buses. The two "read" address buses are used 
to bring addresses from the system and extended address buses to the various 
comparators and registers in the Emulator Controller. Data Bus #1 is used 
during a write operation to transfer data from the system data bus into the 
appropriate registers. Data Bus #2 is used during a read operation to 


transfer data from registers in the Emulator Controller to the system data 
bus. | 
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SYSTEM PROCESSOR/EMULATOR PROCESSOR CONTROL > 


This function ensures that only one of the processors is allowed to access 
the address and data buses at a time. Since the processors both share the 
same buses, only one is allowed to run at a time. This type of system is 
referred to as a master/slave arrangement. The system processor has the 
higher priority, and is referred to as the master. The emulator processor is 


the slave. Switching and control of the master/slave processors is 
accomplished as follows: 


1. A separate control line, labeled MSTR PAUSE(L) or SLV PAUSEK(L), 
is monitored by each processor. When either of these lines is 
asserted, the associated processor is halted. 


2. By preventing MSTR/SLV flip-flop U3180A from changing state 
until the active processor on the buses has halted, the Emulator 
Controller ensures that the master and slave processors will 
never be on the buses at the same time. 


5. Flip-flops and gates are arranged to ensure that one of the 
PAUSE lines is always asserted, except during DMA operations. 
During DMA operations, both the MSTR PAUSE(L) and SLV PAUSE(L) 
lines are asserted simultaneously. This pauses both processors 
and permits the DMA controller to assume control of the buses. 


SERVICE (SVC) REQUEST DETECTION <> 


SVCs allow a user's program to access data from an input device, or _ to 
transfer data to an output device. When an SVC is executed in a user's 
program, an SVC request is sent to the Emulator Controller. The SVC request 
logic recognizes a software "service request’ from the active emulator 
processor and notifies the system processor of the interrupt. 


SVC mapping register U5040 allows SVCs to be mapped anywhere between OO--FF 
on even 16-byte boundaries. The SVC range defaults to FO--F7 on power-up or 
restart conditions. 


An internal jumper (J5177) permits SVCs to occur during emulation modes O and 
1. Refer to Section 5 of this manual for the location and proper setting of 
this jumper. 


SVC mapping is accomplished by writing to I/O port address F%3. SVCs are 
enabled or disabled by writing to bit 4 of the debug command port (1/0 port 
address F9). 
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BREAKPOINT LOGIC 


The breakpoint logic permits two independent breakpoints to be set into 
breakpoint registers for any address between OOO000--FFFFFF (AO--A23). The 
breakpoint logic compares the address values from the system (AO--A15) and 
extended (A16--A23) address buses with the values stored in the breakpoint 
registers. A breakpoint interrupt will occur when all of the following 
conditions are met: 


Oo a match occurs between breakpoint registers and the address buses; 


o the R/W line matches the break-on-read or break-on-write conditions 
set into debug control register U%3060 (I/O port address F8 ); 


o no debug interrupt is pending; 
Oo no forced jump address is in progress; 


o SLV OPREQ(L) is asserted, indicating that the emulator processor is 
active; and 


O M(L)/IO(H) control iine is low, permitting access to program memory. 


INTERRUPT LOGIC <> 


The Emulator Controller initiates service requests for all interrupts from 
the program section of the 8540. Priorities are assigned to _ these 
interrupts, and the DBG INT(L) (debug interrupt) control line forwards the 
interrupt to the system processor. The interrupts are assigned the following 
priorities (in descending order): 

1. Service request interrupt--SVC INT 

2. Breakpoint 1--BP' 

53. Breakpoint 2--BP2 

4. Single-cycle interrupt--S/CY INT 

5. Slave halted interrupt--SLV HLT INT 

6. Diagnostic interrupt--DIAG INT 

7. Interrupt 29--INT 29 (TTA/RTPA) 

8. Interrupt 30--INT 30 (RTPA) 

9. Interrupt 31--INT 31 (RTPA) 


Four of the interrupts provide an immediate interrupt. That is, DBG INT(L) 
is generated immediately upon receipt of any of the following interrupts: 
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e svc INT 

e sSLV HLT INT 
e DIAG INT 

e INT 30 


The remaining interrupts provide a pending interrupt. That is, DBG INT(L) is 
not issued until the following FETCH cycle is received. This allows the 
address of the next instruction to be latched into the PC Next registers 
prior to interrupting the active processor. 


PC LAST/NEXT STORAGE REGISTERS <> 


The PC Last/Next circuitry keeps track of the address of the last instruction 
executed and the next instruction to be executed whenever a slave interrupt 
occurs. 


When the emulator processor is executing instructions normally (that is, no 
interrupts have occurred), the address of the current executing instruction 
is latched into three 8-bit PC Last latches (AO--A23). These 8-bit latches 
are continually updated as each program instruction is executed. 


When a hardware or SVC interrupt is detected during program execution, the PC 
Last latches are no longer clocked, and the address of the last instruction 
executed remains in the PC Last latches. When the emulator processor starts 
to execute the next program instruction, the SLV FETCH pulse causes this 
instruction address to be latched into the 8-bit PC Next latches (AO--A23). 


Therefore, the PC Last latches contain the address of where the program was 
interrupted, and the PC Next latches contain the address of the next program 
instruction to be executed. 


FORCED JUMP LOGIC 


The forced jump logic forces the emulator processor to transfer program 
execution to a particular address. The jump address is loaded into the jump 
address registers with the three I/0 port addresses listed in Table 8-1. 
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Table 8-1 
Forced Jump Address Registers 


A A A A TS NE EE ED US OR ES ee ee ee ee ee ee ee 
= oe Se oe eee ee ee ee ee oe ee 


Penta callinncadlierandimvcadiitensndienaantinradiiacandiitercsliacaniiverandinesadiiiesadtipeadicerandtitasadtitenaiieendiassadtteuadlieenaadionaaliesaaalimandtinsaatamnaatie:aslieenasetin actinic slliencaditancanliemaadheacndiinaaadtienersadiamae’ 


ee coe ee ee ee eee ee eee ee ee ee ese 


| 
l 
| 
| Lower eight address bits AO--A7 * 
a 6m een cere ame oe GSD aem ae ame GuD aD ams awe am eee eee ee en oe oe oe Dae ie cA ae ecg get ee ca ag aaa See 
FB --- (Write) | Upper eight address bits A8--A15 
| 
Sys ee te CE ESE aa ES Lee eee aa ea ny eee ee 
F5 --- (Write) | Extended eight address bits A16--A23 
| 


A forced jump command (JMP CMD) is issued to the active emulator processor 
when any of the following conditions exist: 


o Bit 2 of I/0 port address F9 is set low. 
o Breakpoint 1 or 2 is enabled. 


o Bit 4 of I/0 port address F8 is set high, enabling single-cycle 
interrupt. 


o A TTA breakpoint is enabled (INT 29). 


When a forced jump command is issued to the active emulator processor, _the 
processor responds by asserting the jump acknowledge control line | IMP 
ACKUL Y |x When this line is asserted, the forced jump address is gated onto 
the system and extended address buses. 


EXTENDED BANK SWITCHING 


The 8-bit extended bank switch register (U3110) is loaded by writing to I/0 
port address F4. The extended address is gated onto the extended address bus 
when control line EN ADDR(L) is asserted, indicating that the system 
processor is active. This circuitry permits the system processor to address 
the extended address range. 


I/O PORT INTERFACES 
As previously stated, the system processor communicates with the various 
boards by means of I/O port addresses and the associated data bytes. The 1/0 
port addresses for the Emulator Controller board are divided into the 
following functions: 

e Functional Decoder (Read/Write) 

e 1/0 Decoder (Read) 


e 1/0 Decoder (Write) 


e Extended Address Decoder (Read/Write) 
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The lower-order address bus lines (AO--A7) are decoded to determine which I/0 
port is accessed. Table 8-2 lists the I/O port address assignments for the 
Emulator Controller. A detailed description of the associated data byte for 
each I/O port address is contained in Section 19 of this manual. 


Figure 8-2 is a simplified block diagram of the Emulator Controller decoders. 
Refey to this figure, and to the board schematics in the rear of this manual, 
as you read the following explanation of the I/O port interfaces. 


A13(H) 


MEM(L)/10(H#) U506 
MSTR(H) 060 


opnean |» 


U2060C 
R(H)/W(L) 


e 
WRP(L) e 


(F6) BP1 EXTD(L) 
(F7) BP2 EXTD(L) 
Addr (F6) PC NEXT EXTD(L) 
Decoder 
(Read/Write) |(F7) PC LAST EXTD(L) 


U2070B 
Extd 


(F6-F7) ENBL EXTD(L) 


(F6) EXTD SEL(H) To Extended Jump 


(F5) JMP ADR EXTD(L) Address Register 
(F4) EXTD BANK(L) To Extended Address 
(F2) READ INT(L) Bank Register 

Selaedetetatetateeee ert F i | 

i . acoder (F8-FF) WR PORT(L) To Interrupt 


(Read/Write) (FC-FF) RD PORT(L) Pending Register 


R(H)/W(L) 


(FF) PC LAST HI(L) 


(FE) PC LAST LOj(L) 


U2070A 


1/O 
Decoder 
(Read) 


To PC 
Registers 


To Breakpoint 2 


(FF) BP2 HI(L) Registers 
(FE) BP2 LO(L) ; 
7 To Breakpoint 1 
(FD) BP1 HIK(L) Registers 
(FC) BP1 LO(L) 


To Jump Address 


iv (FB) JMP ADR HI(L) Registers 
RECA | Decoder |_ (FA) JMP ADR LO(L) 
7 (Write) (F9) OUT CMDI(L) Debug Command-—Sets 
WRP(L) (F8) OUT CNTRL(L) ~ Emulator Control Options 


Debug Control— Enables 
Single-cycle and 
Breakpoint Operations 


(2976-131)3920-26 


Fig. 8-2. Emulator Controller Decoders simplified block diagram. 
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Table 8-2 
Emulator Controller I/O Port Address Assignments 


POrt | | 
ideal amon Se ae ssiatiinanessininianonian 
=sos==== ie 
FO | R/W | Reserved (decoded but not assigned) 
F1 | R/W | Reserved (decoded but not assigned) 
F2 | R | Pending interrupts port 
1) | W | SVC mapping port 
F4 | W | Extended bank switch 
F5 ! W | Jump address extended 
F6 | R | Program Counter Next, extended 
F6 | W | Breakpoint 1, extended 
F7 | R | Program Counter Last, extended 
F’/ : W | Breakpoint 2, extended 
F8 | W | Debug control port 
FQ | W | Debug command port 
FA ! W | Jump address, lower-order 
FB : W | Jump address, higher-order 
FC | R | Program Counter Next, lower-order 
FC | W ! Breakpoint 1, lower-order 
FD | R | Program Counter Next, higher-order 
FD } W | Breakpoint 1, higher-order 
FE } R | Program Counter Last, lower-order 
FE | W } Breakpoint 2, lower-order 
FF | R : Program Counter Last, higher-order 
FF ! W | Breakpoint 2, higher-order 
| | 
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FUNCTIONAL DECODER (READ/WRITE) 


Functional decoder U2120 is a type-IM5610 PROM used to decode the lower four 
address bits (AO--A3). The PROM is enabled when all of the following 
conditions are met: 


1. control line MSTR(H) is high, indicating that the system 
processor is active; 


2. control line MEM(L)/IO(H) is high, indicating the execution of 
an I/O instruction; 


3. control line OPREQ(H) is high, indicating the start of a bus 
Operation; 


4. address line A13(H) is high, indicating an extended I/0 address; 
and 


5. address’ lines A4(H )--A7(H) are all high, indicating that an 1/0 
port address FO--FF is on the address bus. 


Tables 8-3 and 8-4 show the state of the input enabling control lines to the 
Functional Decoder and output control lines from the Functional Decoder. 


Table 8-3 
KHnabling Functional Decoder 


ithe NAND gate's out- 
| put goes low, enabl- 
| ing the functional 
‘decoder. 


I/O Port | | \MEM(L)/} | | 
Addresses|OPREQ(H)|MSTR(H)| IO(H) |A13/A7 A6 AS AA Function 
eF aca catia hos a Re OSES, (SATO eGR Ne TY, (RMR ENS LNVOUMNT RAL AME RS oer ES REM ATONE ee REN MOREAU TN WLR Ge aE TT eee en 
seta ees ESS snes eee eee ee eee renee 
| When all input lines 
to the NAND gate are 
thigh during I/O port 
FO--FF | 1 1 )addresses FO--FF, 
| 
| 
| 
| 
| 


—> 

ee ee cere Cee eee ee ree cee On ee ee oe ees Oe 
——> 

ee ee eee ene eee meee ED eee ee ee CED SY GAD ON ge ee Oe 
——> 

Se ere gees Ge ND EE Eee canes SENS ED SE OR Gems ome ene me 
—>» 

Ce eee he 
—_ 
—> 
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Table 8-4 


Emulator Controller 
Functional Decoder Input and Output Lines 


= 


LLL RE EPEC ESAS 


I/O 


F6 


F/ 


QO QO 1 O 
Oo 0: “hl 4 
On ay "Or 0 
QO 1 0 1 
Oo A th 
O 1 1 1 
OF 4a. 


Lines : 
| 
| 
R(H)/| Output Control 
W(L) | Line Name 
pe 
{ | READ INT(L) 
cae So 
O | SVC MAP(L) 
sepsis [ene ween a eernre es 
0 | EXTD BANK(L) 
ee ee eee eee ee 
| 
O |JMP ADR EXTD(L) 
| 
| 
| 
| 
i 
| 
| 
| 


EXTD SEL(H) 


| 
' (is low) 
O | 
| 
| 
| 
eae ese See haus atecinde 
| 
| 
1 | 
| 
| 
gh oo | EXTD SEL(H) 
| (is high) 
O | 
| 
| 
| 
eae ies See See 
e 4 
bs Fas a | 
0 | 
cies | ENBL EXTD(L) 
a 
| 
ee | 
O | 
| 
| 


Function 


Forces pending interrupts 
in interrupt registers 
onto data bus. 


‘Sets I/O address bits 
i\A7--A4 for emulator SVCs. 


iSets address bits A23--A16 
| for system controller 
;access to program memory. 

! ) 


‘Sets extended address bits 
'A23--A16 of a forced 

| jump address. 

| 


jsets input control line 
lof extended address 

| decoder to select PC 
INEXT EXTD register on 

| read Operation, or BP 
\EXTD register on 

jwrite Operation. 

poree ee eee rece ese ees 
iSets input control line 
lof extended address 

| decoder to select PC 
;LAST EXTD register on 
;read operation, or BP2 
laXTD register on 

\write Operation. 


‘and F7 set control line 
iENBL EXTD(L) low, enabl- 
| ing the extended address 
i decoder during both 
read and write 
| operations. 
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Table 8-4 (cont) 


| 
| 
| 
| I/0j | | | 
R/WiPort| 'R(H)/} Output Control} 
Oper |Addr A A2 A1 AO )W(L) | Line Name | Function 
. F}1 000! | | 
eos wa ae car P| | 
i F9;1 0 0 74 | | | 
|---- |------------ | | | 
PoRA 4-4! sO Al 46.3 ! \1/0 port addresses 
feats | ean ee \F8--FF set control 
PRB. “Os 4 | {line WR PORT(L) low, 
Wo i) eeee Soe Sasa ses ' © | WR PORT(L) ienabling the I/O 
CeO a A AP 20 205 idecoder (write) during 
a ee ene : | jall write operations to 
| FD | | a ee Oa | | | these I/O port addresses. 
Ra aca aaa a a aa | | | 
CORR de Oe 
| | | | i 
ee rae | 
| FF j 1 1 1 1 | | | 
---- |---- |------------ — ee | poo ene -------------------- 
Pe a 26. 20 | | \1/0 port addresses FC--FF 
ieee Sees oe ae | iset control line RD PORT(L) 
RD a Al Os a. | ‘low, enabling the 1/0 
Roo jeeo- j------------ 1 4 | RD PORT(L)  j|decoder (read) during 
FE tf <b ob 20 ;all read operations to 
poses ~----------- | | these I/O port addresses. 
| | 
| | 
| | 


1/0 DECODER (READ) <> 


During a read operation, I/0 port addresses FC--FF cause control line RD 
PORT(L) from the functional decoder to be asserted. This enables I/0 decoder 
(read) U2070A. The lower two address lines (AO and A1) determine which 1/0 
port is accessed. Table 8-5 shows the state of the input control lines and 
the output control lines’ from the I/O decoder (read). The output control 
lines from this decoder force the appropriate PC Next/Last address onto the 
data bus to be read by the system processor. 
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Table 8-5 
Kmulator Controller 
I/O Decoder (Read) Input and Output Lines 


Decoder Enabling 
and Input Control Lines 


i bus after interrupt. 
| 
] 


| 
1 
| 
| 
| 
| | | | 
1/0 | Type | | l l 
Port of RD Output Control} 
Addr | Oper | PORT(L) | At AQ] Line Name | Function 
| iForces A7--AO of next 
FC | Read | O | 0 O | PC NEXT LO(L) | instruction onto data 
| i; bus after interrupt. 
| | | | | 
py [ee eg ee eno eg eT gh ee eee meee a Seg ey ay eee ee ef oe ae ce tec ap ee ae pale eS Ns Pe ee aS 
‘Forces A15--A8 of next 
FD | Read | O ' QO 1 | PC NEXT HI(L) Jinstruction onto data 
| ‘bus after interrupt. 
| | | | | 
ee [pe gre eae ret ten ag Phe gage me (en gee ge ere ea Sew ene pee arte See fray a han ag See ler See ee GIS ge Te 
| Meeucee A7--AO of last 
FE | Read | O | 1 O | PC LAST LO(L) jinstruction onto data 
\ | | | | bus after interrupt. 
wets fe a eee EL ares peg ae ee eee ee SG a eee See eer ee ae Ty eI Ge Oe eee Sts er res ew ger tee Seg ge eee ee 
| : | iForces A15--A8 of last 
FF | Read | 0 | 4 | PC LAST HI(L) | instruction onto data 
| r 
| | | | 


SE TARE | ASANTE Arce cers a a PSD 


I/O DECODER (WRITE) {> 


During a write operation, I/0 port addresses F8--FF cause control line WR 
PORT(L) from the functional decoder to be asserted. This enables 1/0 decoder 
(write) U3050. The lower three address lines (AO--A2) determine which 1/0 
port is accessed. Table 8-6 shows the state of the input control lines and 
the output control lines from the I/0 decoder (write). The output control 
lines from this decoder load the associated data byte into the selected 
registers. The registers are designated by the specific I/O port address. 


EXTENDED ADDRESS DECODER (READ/WRITE) <> 


Decoder U2070B is enabled when I/O port address F6 or F/ is on the address 
bus. The states of the two decoder input lines determine which output line 
is asserted. During read operations, either I/O address F6 or F7 causes’ the 
extended PC Next/Last address to be forced onto the data bus. During write 
operations, either I/O address F6 or F7 permits data to be loaded into BP1 or 
BP2 registers. Table 8-7 shows the state of the input control lines and the 
Output control lines from the decoder. 
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Table 8-6 
Kmulator Controller 


I/O Decoder (Write) Input and Output Lines 


Decoder Enabling 
and Input Control Lines 


| 
| 
| 
| 
1/0 | Type | WR | | | 
Port | of | PORT] WRP } iOutput Control 
Addr \Oper | Ch) | Gap | A2 Al AO] Line Name 
a ae ae ee ees ee 
FS | Write O | O | 00 0 | OUT CNTRL(L) 
| | | | | 
Leta | 
snr (ai baila aaa age [a acca on ee [Tce eatin se e ot ee 
| | | | 
F9 |; Write} oO} 0 |0 O 1 | OUT CMD(L) 
st ae 4 : 
| | | | | 
| | | l | 
| | | | | 
ve ee oe Wey en a a ee ey ee Ce ge en ee Age en ae ee gs ee eng lee Ss oe 
| | | 
FA | Write O | 0 | O 1 0 | JMP ADR LO(L) 
| | | | | 
| | | | ] 
| | | | | 
at eee Do coc ye a at Mh aa SS Wie i eR ate Nig As Me oa Be hn Cae Sea 
| f | | | 
FB 1 Write} Oo | o !0 1 1 1] JMP ADR HI(L) 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
aot Ae Perego ae tg pre Ne age ene fe tn ne rae ah Loge ee agen ee he ay fee ee Neda ne fee ewe ge eg 
| | | | 
Fc | write! o | o |1 0 01 BP1 LO(L) 
Pot | 
| | | | | 
ea ge [eee eg Eh et gree eae Oe RC ewe yee ie aa ee ee ew fee ge Ny aes ee 
| | | | | 
| | | I | 
FD | Write! o | o !1 0 1 4 #23BPI HI(L) 
| | | | | 
| | | | | 
ee ee Pr a ee rd ee yee Opie iyo ern ere ap or oe ae er ee Eee RYO et Nees we ae Ley gon eee 
| | | | | 
| | | | | 
FE | Write| O | O | 1 1°40 | BP2 LO(L) 
| | | | | 
| | | | | 
es ee [epee he be a oe sean en ip tee eae nae r ee me, Sp gre cee a eyes hare nome emer e| ae ee 
oe oe | 
FF | Write} O ; O© }1 #1 #1 +5 #&25BP2 HI(L) 
PE | 
| | | | | 
| | | | | 


ional tiRicetrhemeeaeeaenthienemnsemntilccemeecminieininesctiniinemmeatenanesmemns tnsncenall a cee nemne eminence eemanenltinmemmnieny eaeiemaemes ecacinemmeen ananedtittt anaemia aceon ciniaie “aecnenmeme nme nmmmicen camiarimmeeensenentt coo: pemeintenieeecneceaiemmeen caeeenciemetmnaenintn niaemeeeemamenammeamamneamemaammemmed 


Function 


Debug Control Port-- 
enables S/C and BP 
registers. 

Debug Command Port 
-- sets emulator 
rocessor control 
unctions. 

| Forced Jump Address 
|A7--AO is loaded 
;into jump address 
\registers. 

broreed Jump Address 
'A15--A8 is loaded 
;into jump address 
registers. 


Tt rts 


lis loaded into BP' 
;comparison register. 


iis loaded into BP1 
| comparison register. 


jis loaded into BP2 
;comparison register. 


iis loaded into BP2 
| comparison register. 
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Table 8-7 
Emulator Controller 
Extended Address Decoder (Read/Write) Input and Output Lines 


Decoder Enabling 
and Input Control Lines 


;data bus after an interrupt. 


| 
l 
| 
| 
| 
1/0; Type} ENBL| EXTD | | | Output | 
Port; of | EXTD|] SEL |R(H)/|wRP} Control! 
Addr| Oper| (ie | (i) | W(L) | (L)| Line | Function 
| ! 'BP1 Extended Address 
He > Wi th Or 3 a | O |BP1 \A25--A16 is loaded into 
| | | | |EXTD(L) |EXTD BP1 comparison 
| | | | - 4 ea tater 
ee eee Hl one ae ae ee eee Deter eee Bk pee 
| | | | | | | Bp? Extended Address 
Pe We ob OO: 4 ON AO AO: 4epe |A23--A16 is loaded into 
'EXTD(L) 'EXTD BP2 comparison 
| | | | | | — 
Se eae meee eee eee oa ae eee (Pe ae eee ee 
| | | | = |p Wearees bits A23--A16 of next 
F6 | R Oe Games ee Oe 59 Ci | instruction executed by 
| | | \EXTD(L) jemulator processor onto the 
| | | | | — bus after an interrupt. 
a eee == >= [p= = ipa (Re eae Sas (ee a a ee 
| | | | | 4 PC [Forces bits A23--A16 of last 
F7 ; R | O | 1 | 1 | X jLAST — jinstruction executed by 
\EXTD(L) jemulator processor onto the 
rn es ee 
| | l l l 
l | | | | l 
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8540 IU Service 


Section 9 


PROGRAM MEMORY BOARD 


INTRODUCTION 


The Program Memory board is a 32K static RAM memory. This memory board has 
the following features: 


e address buffers 

e program/system select 
e word/byte mode 

e RAM inhibit 

@ low/high board select 
@® memory relocation 

e extended bank 

e 1/0 port interfaces 


Four features are selected by internal jumpers: program/system select, 
low/high board select, memory relocation, and extended bank. The positions 
of these internal jumpers determine which features are selected for the 
Program Memory board. The various features of the Program Memory board are 
discussed in the following paragraphs. Refer to Section 3 of this manual for 
the location and correct setting of the internal jumpers on the Program 
Memory board. 


Figure 9-1 is a simplified functional block diagram of the Program Memory 
board. Refer to this figure, and to the board schematics in the rear of this 
manual, as you read the following paragraphs. 


ADDRESS BUFFERS <><» 


System address bus lines AO(L)--A15(L) are buffered and complemented, and the 
line designations changed, when they pass through the address buffers. Some 
emulator processors operating in the word mode also require that the address 
lines be shifted. Table 9-1 shows the relationships of the system address 
bus lines to new line designations for both shifted and unshifted conditions. 
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Table 9-1 
Relationship of Address Lines to 
Address Buffer Output Lines 


| Shifted | \Unshifted | 
Buffer \Address Buffer 
Termination of Output Bus Output Termination of 
Address Lines | Address Lines ! Address Address Lines 
| Lines | | Lines | 
| | A15(L) | wAt4 (H)-|- To Physical Addresses 
To Physical Addresses -j|-MA14(H) | A14(L) | MA13(H) | | PA14(L)--PA11(L) 
PA14(L)--PA11 (L) 1 | MA13(H) | A13(L) | MA12(H) 4 | Memory Relocation 
Memory Relocation ; | MAT2(H) |} at2G,) | MA11 (H)-j- Logic 
Logic -~|-MA11(H) | A11(L) | MA1O(H)-|- 
> {-MA10(H) | A10(L) | MA9(H) | | 
| MAQ(H) ! AQ(L) | MA8 (H ) | 
| | MAS(H) ; A8(L) | MAT(H) | 
| | MA7(H) | A7(L) | MA6(H) | | 
| ; MA6(H) | A6(L) | MAS5S(H) | |---To low and high 
To low and high------- 1! was(H) | AS(L) | MA4(H) | | memory arrays 
memory arrays ; MA4(H ) A4(L) | MA3(H) | 
| | MA3(H) | A3(L) | MA2(H) | | 
: ; MAQ(H) |; A2(L) | MAI(H) | | 
| | MA1(H) | A1(L) | MAO(H)--|- 
-~;-MAO(H) | AO(L) | BAO(H)--/----- To Word/Byte 
To Word/Byte------------ '-BAO(H) | Ground | circuitry and 
circuitry and | (Logic | Data Buffer Control 
Data Buffer Control | | low) ! | 
l | 


Address buffers U6010B, U6020B, U6030B, and U6040B are enabled for all 
emulators operating in the byte mode and for most emulators operating in the 
word mode (unshifted condition). Address buffers U6010A, U6020A, U6030A, and 
U6040A are enabled for those emulators operating in the word mode that 
require the address lines to be shifted. The address lines are shifted when 
WD ACCESS(L) control line is low, and BYTE ADDR(L) line is high. For those 
emulators operating in the word mode and unshifted conditions, the WD 
ACCESS(L) line and BYTE ADDR(L) are both set low. For all emulators 
operating in the byte mode, the WD ACCESS(L) line is high and BYTE ADDR(L) 
line is low. 


ae 
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PROGRAM/SYSTEM SELECT <> 


The setting of internal jumper J6179 (Program/System Jumper) determines 
whether the memory board will be used as Program Memory or (for special 
applications) as System Memory. When the program/system jumper (J6179) is 
set for Program Memory operation, the memory board is operational when the 
CMEM(H) control line is high. For special applications, when J6179 is set 
‘for System Memory operation, the memory board is operational when the CMEM(H) 
control line is low. Other than this CMEM(H) distinction, there is no 
Operational difference when a memory board is used as Program or System 
Memory. Jumper J6179 remains in the PROGRAM position for 8540 operations. 
The 8540 operating system (0S/40) prohibits using this board as System 
Memory. 


WORD/BYTE MODE <> 


The word/ byte mode circuitry determines how the data from the data bus is 
stored in or read from the memory array banks. There are two 16K x 8-bit 
memory arrays that are selected by an emulator processor. When the byte mode 
is selected, the two arrays are essentially arranged in series to form one 
array (8 x 32K). When the word mode is selected, the two arrays are 
essentially arranged in parallel to form one array (16 x 16K). Byte mode is 
normally selected for 8-bit emulator processors, and the word mode of 16-bit 
processors. 


Word or byte mode operation is selected by the states of the WD ACCESS(L) and 
BYTE ADDR(L) control lines, and the state of the BAO(H) address line, as 
shown in Table 9-2. | 


In the byte mode, the lower or higher arrays are accessed by the upper eight 
data lines (D15--D8). When WD ACCESS(L) is high and SWAP(L) is low, the data 
is read from/written to data lines D1i5--D8, instead of D7--DO. 


RAM INHIBIT 9) 


When the RAM INH(L) (RAM Inhibit) control line is asserted, Data Buffer 
Control U6100 is disabled. This disables both the read and write data 
buffers to/from the low and high memory arrays. All read and/or write 
operations to/from the memory arrays are inhibited. 


LOW/HIGH BOARD seuzor (9 


The position of the Low/High Board jumper (J6175) determines whether the 32K 
memory board responds to low or high memory addresses. See Table 9-3. 
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Table 9-2 
Word or Byte Mode Operation 


BYTE ADDR(L) is asserted 
and 
BAO(H) is low 
WD ACCESS(L) is high 
(the bus address is even) 


Byte mode is selected. U6110B is enabled 
and memory access line LOW BYTE(L) is 
asserted. U6170A is enabled and the low 
memory is accessed. 


BYTE ADDR(L) is asserted 


| 
| 
l 
l 
| 
l 
l 
l 
| 
| 
Byte mode is selected. U6110C is enabled 
and and memory access line HIGH BYTE(L) is 
BAO(H) is high | asserted. U6170B is enabled and the high 
WD ACCESS(L) is high | Memory array is accessed. 
(the bus address is odd) | 
| 
| 
| 
| 
| 
J 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


WD ACCESS(L) is asserted 
and BAO(H) 
is either high or low. 


Word mode is selected. U6110B and U6110C 
are enabled, and memory access lines 

LOW BYTE(L) and HIGH BYTE(L) are both 
asserted. U6170A and U6170B are enabled 
and both low and high memory arrays are 
accessed, providing storage for/ reading 
of a 16-bit data word. 


BYTE ADDR(L) is high for 
emulators requiring that 
the address be shifted, 
and low for all other 
emulators. 


Table 9-3 
Low/High Board Jumper J6175 


High Board 


S000--FFFF 


If the Low Board is selected, control line LOW BOARD(L) is low and the memory 
arrays are accessed whenever PA14(L) is high. If the High Board is selected, 
control line LOW BOARD(L) is high and the memory arrays are accessed whenever 
PA14(L) is low. The state of PA14(L) is the same.as that of A15(L). A15(L) 
is high for memory addresses OOOO--7FFF and low for memory addresses 
SOO00--FFFF. Remember that the common system address bus lines are all low on 
the system address bus. Refer to Section 35 of this manual for the location 
and correct setting of jumper J6175. 
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MEMORY RELOCATION 


The memory relocation logic permits 32K of the total 64K block of Program 
Memory addresses to be relocated to one 32K Program Memory board. The 
addresses are relocatable in 4K-byte blocks to even 4K address boundaries. 


Before discussing the memory relocation logic, here are two address 
definitions that must be understood: 


Bus Addresses Those addresses present on the system address 
bus that are generated by the active processor. 


Physical Addresses Addresses that are presented to the chip-select 
decoders and the memory arrays on the Program 
Memory board. 


Figure 9-2 is a block diagram of the Memory Relocation logic. The Memory 
Relocation logic uses the four most significant address bits A12(L)--A15(L) 
to accomplish the memory relocation. Address bus lines A1l2(L)--A15(L) are 
complemented by the address buffers, and the line designations are changed to 
MA11(H)--MA14(H). (Refer earlier in this section to the discussion of 
"Address Buffers", and to Table 9-1.) These four address lines 
MA11(H)--MA14(H) are fed to the inputs of Address Selector U7010 and Address 
select Mux U‘7030. 


MEMORY RELOCATION LOGIC DISABLED 


The relocation logic is disabled if the Memory Relocation jumper J5175 is in 
the disable position (across pins 2 and 3). When this jumper is in the 
enable position (across pins 1 and 2), the relocation logic can still be 
disabled when either of the following conditions exits: 


@ When RESET(L) goes low during a system reset. 


@ When PROGRAM/SYSTEM MEMORY jumper J6179 is in the SYSTEM position, 
setting PROG MEM(H) low. (J6179 should remain in the PROGRAM 
position for normal 8540 operations. 


If either of these conditions exists, Disable Latch U7080A is set, which 
disables Relocation RAM U7040 and enables Address Selector U7010. When 
Address Selector U7010 is enabled, the four address lines MA11(H)--MA14(H) 
are complemented and wire-ORed with the output of Relocation RAM U7040 (which 
is disabled). These address lines now become physical address lines 
PA11(L)--PA14(L). 


Bus 
Address 
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Address 

Selector 

74S240 
U7010 


Address 
Select 


Mux 
74S157 L. . Relocation 
2S RAM 


U7030 | 


Disable 
Latch 
74LS109 
U7080 


o: SS & ey 
Misc. Control . 
1/O Port Address D@(L)-D4(L) 


B8(L) (Low board) 
B9(L) (High board) 


3920-28 


Fig. 9-2. Memory Relocation logic block diagram. 


MEMORY RELOCATION LOGIC ENABLED 


The relocation logic is enabled when all of the following conditions exist: 


O 


Memory Relocation jumper J5175 is in the enable position (across 
pins 1 and 2). 


PROGRAM/SYSTEM MEMORY jumper J6179 is in the PROGRAM position 
setting PROG MEM(H) high. 


RESET(L) control line is high, indicating that no reset is pending. 


Data bit WD4 is set low. 


I= 7 
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Read Operation 


When the Memory Relocation logic is enabled during a read operation, Address 
Selector U7010 is disabled, Address Select Mux U7030 is set to select its "A" 
inputs, and address lines MA11(H)--MA14(H) are presented as an address to 
Relocation RAM U7040. After an access time (35 ns maximum), the "mapped" 
(relocated) address is present at the output of the RAM. Since Address 


selector U7010 is disabled, the RAM output becomes physical address lines 
PA11(L)--PA14(L). 


Write Operation 


When the Memory Relocation logic is enabled during a write operation, Address 
Selector U7010 is disabled, Address Select Mux U7030 is set to select its "B” 
inputs, and the four outputs from the 4-bit counter are presented as an 
address to Relocation RAM U7040. 


MEMORY RELOCATION CONTROL AND STATUS 


Figure 9-3 shows the control word that is written to the relocation logic at 
I/O port address BS. Data bit WD6 (E) is used to enable/disable the extended 
bank feature. Data bit WD5 (R) is used to reset the 4-Bit Counter. Data bit 
WD4 (D) is used to set/reset Disable Latch U7080A. Data bits WD3--WDO 
(PA3--PAO) are used to consecutively load the Relocation RAM. 


4-bit physical 
address 


Relocation disable--- 1 disable 
O enable 
Counter reset--- 1 = reset 


S emneniccaheenunimmnienmmand 


Extended bank comparator disable--- disable 
enable 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Reserved for possible future use. 
Should be set to QO. 


Fig. 9-3. I/O Port Address B8 (Write) Control word format. 


Figure 9-4 shows the status word that may be read from Readback Buffer U7050 
at I/0 port addresses BS. Data bit D6 (E) defines the extended bank 
enable/disable status. Data bit D4 (D) defines the Disable Latch status. 
Data bits D3--DO (PA3--PAO) display the physical address. 
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Note that Relocation RAM U7040 cannot be examined or written to while the 
Disable Latch is set. 


4-bit physical 
address 


Disable Latch status--- 1 disable 
@ enable 


ee 


Not implemented 


ee ee ee eee eee ee ee ee ee ee eet ee eee eee ee ee ee oe eee 


Extended bank disable status--- 1 = disable 
@) enable 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Not implemented 


Fig. 9-4. 1/O Port Address BS (Read) Status word format. 


PROGRAMMING THE RELOCATION RAM 


I/O port address BS (write) is used to program the Relocation RAM. The 
relocation logic is enabled by the conditions listed under the previous 
heading, "Memory Relocation Logic Enabled." The 4-bit Counter is incremented 
by one each time a read or write operation is performed at I/0 port address 
B8. 


Figure 9-5 is an example of how 32K of the 64K bus address may be relocated 
and converted into 32K of physical addresses. Table 9-4 shows the data 


written to the Relocation RAM to provide the 32K of physical addresses shown 
in Fig. 9-5. 


Program Memory--8540 IU Service 


Physical Address Bus Addresses 


oe OOOO 0000 
| OFFF 
| | 1000 
| | \FFF 
| : 2000 
| CFFF ! OFFR 
Perera ee ee 3000 
LPIA A DD 3PFP 
| / Lif Tif 7 | 4000 
Et ae ee on 4APFF 
TFA PL ETE a 5000 
edd de det a 5FFF 
| 4000 6000 
| | 6FFF 
| l TOO0O 
ot TT Lt 
(a ee ae a ee lS Ia SFFF 
i/ [1 EE EAT 4 9000 
Lee eeoee | OFFF 
| a at ae ae a ee A000 
| LJ, AFFF 
(‘S22 ea 2204 BOOO 
ae ee ee eee BFFF 
\/ EAD ADD ETL | COOO 
ey ee ae ae Me oe ie a CFFF 
5000 ! DOOO 
| | DFFF 
| | F000 
| | EFFF 
3 | FOOO 
Recs ! FREE 


i] / \ = Not in physical address space 
| 


Fig. 9-5. Example of memory allocation. 
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Table 9-4 | 
Example of Data Written to the Relocation RAM. 


Data Written 


| 
| 
to Control 
Port BS(L) | Comment 
20 | Knables and resets the counter. 
| 
ee a ee ee en oe yore Sis Se aie ea 
00 Allocates blocks 0, 1, and 2 to 
O01 physical address space. 
02 | 
OF Bus addresses 30O00--5FFF are 
OF not in the physical address space. 
OF | 
2 eae ee eeee eee tose o soe Se ese sees 
03 | Bus addresses 6000--7FFF correspond 
O4 | to physical addresses 3000--4FFF. 
ea ee aa ee ee (S2etneate ee Seo oem eel ee ease ete 
OF | 
OF | 
OF Bus addresses SO00--CFFF are 
OF not in the physical address space. 
OF | 
Secreta soe es Pema eee eet a ee eee eee 
Q5 | Bus addresses DOOO--FFFF correspond 
O06 ! to physical addresses 5000--7FFF. 
OF 


The following comments pertain to Fig. 9-5 and Table 9-4: 


1. Writing data byte "20" (hexadecimal) to control port B8 sets the 
4-bit Counter to "1111" (binary). 


2. Data byte "20" sets data bit WD5(H) high. The next write access 
to this port will start the counter at zero. 


3. Writing data byte "20" to control port BS clears the Disable 
Latch and resets the 4-Bit Counter. Note that this does not 
write any data into the Relocation RAM. 


4. The first 4K-byte block of physical address space entered into 
the program will respond to bus addresses OQOOO--OFFF. 


5. The four most significant bits in the physical address should be 
written to control port B8. 


6. Continue this operation for each block of bus addresses until 
the final block FOOO--FFFF is reached. 
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7. The 4-bit Counter automatically increments after each read or 
write access to the control port. After exactly 16 writes, the 
physical address may be read back for verification or _ the 
counter may be reset and then the readback started. 


8. In Table 9-4, "OF" is written when a block of bus addresses is 
not used in the physical address space. However, any value from 
O8--OF may be written. PA14(L) is low for data bytes OO--O7 and 
high for data bytes O8--FF. 


EXTENDED BANK 


The extended bank feature permits extended address lines A16--A235 to be used 
in the program section of the Main Interconnect board. The extended bank 
logic permits a block of program addresses (up to a maximum of 64K) to be 
located to any even 64K-address block within the 16M address space provided 
by the 24 address bus lines. The location of this 64K address block is 
determined by the settings of an 8-position DIP switch ($7170). The states 
of the eight most significant bits of the 24 address bus lines are set into 
the 8-position DIP switch. In addition, jumper J7171 is provided to enable 
or disable the extended bank feature. Refer to Section 5 of this manual for 
the location and proper settings of the switch (S7170) and jumper (J7171). 


I/O PORT INTERFACES 


The system processor communicates with the Program Memory board through I/0 
port addresses B8 and B9. I/0 port address BS is used to address the low 
board (Program Memory addresses OOOO--7FFF) and B9 is used to address’ the 
high board (Program Memory addresses 8000--FFFF). A decoder on the memory 
board decodes the I/O port addresses. The output of the decoder and _ the 
associated data byte of the I/O port address provides enabling and disabling 
of the memory relocation and extended bank features. Therefore, these 
features may also be enabled or disabled by software, in addition to jumpers 
J5175 and J7171. Figures 9-3 and 9-4 show the control and status bytes for 
I/O ports B8 and BQ. 


NOTE 


If either jumper J5175 (memory relocation) or J7171 (extended bank) 
is in the "Disable" position, the feature associated with the 
jumper cannot be enabled by software alone. 
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Section 10 


FRONT PANEL BOARD 


INTRODUCTION 


The Front Panel board is attached to the Front Control Panel. The RESTART 
Switch and four LEDs are mounted on the Front Panel board and extend through 
cutouts in the Front Control Panel. 


INTERCONNECTING CABLES 


All input/output connections between the Front Panel board and the Main 
Interconnect board terminate in J1 on the Front Panel board and J1i7/ on the 
Main Interconnect board. The connectors on the interconnecting cable are 
designated Pi and P17, respectively. All connectors are 16-pin harmonica 
type. The interconnecting cable consists of two parallel ribbon cables (8 
conductors each). Table 10-1 lists the pin connections for both J1/P1 and 
J17/P17. 


NOTE 


In Table 10-1, there is no correlation between corresponding pin 
numbers of P1 and P17. When connecting either Pi or Pi7, you must 
match pin 1 of the "P" connector with pin 1 of the "J" connector. 
A small white dot on the connector designates pin 1 of the "P" 
connectors. <A small arrowhead on the circuit board designates pin 
1 of the "J" connectors. Use care when connecting either P1 or 
P17; the harmonica connectors are easily misaligned. 


REMOVAL AND REPLACEMENT OF FRONT PANEL BOARD 


section 14 of this manual contains procedures for the removal and replacement 
of the Front Panel board and the Front Control Panel. 
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Table 10-1 
Pin Numbers of J1/P1 and J17/P17 


| 
Board | Board 
a.) se Fo gtetT | system Bus 
han, ies AE ce 
9 ! { | +5 Vide 
10 | 2 } PAUSE(L) 
11 | 5 : RUN (L) 
12 | 4 | GROUND 
3 | 5 | SELF TEST(L) 
14 | 6 | GROUND 
RS) | 7 | SLV PSE(L) 
16 | 8 : +5 Vde 
1 | 9 | +5 Vde 
2 | 10 | MSTR PSE(L) 
3 | 14 | GROUND 
4 : 12 | RESET (L) 
5 | 13 | GROUND 
6 3 14 | MSTR RUN(L) 
q | 15 | GROUND 
8 | 16 | *~ >. Vidic 
| | 
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Section 11 


POWER SUPPLIES 


INTRODUCTION 


This section describes the DC power supplies in the 8540. There are two 12 
Vdc supplies and one 5 Vde supply. The schematic diagrams for these power 
Supplies are located in the rear of this manual. 


The two 12 Vde supplies are identical. One supply has its positive output 
terminal connected to logic ground, and the other supply has its negative 
output terminal connected to logic ground, resulting in a -12 Vde and a +12 
Vde power supplies with reference to logic ground. 


The 5 Vdc supply has its negative output terminal connected to logic ground, 
which provides a +5 Vdc power supply with reference to logic ground. 


NOTE 


Logic ground and chassis ground are not common in the 8540. 


The calibration procedures for the power supplies are contained in Section 13 
of this manual. The removal and replacement instructions are contained in 
Section 14 of this manual. Before you attempt to adjust or remove the power 
supplies from the 8540, refer to the procedures in Sections 13 and 14. 


CIRCUIT DESCRIPTION > 


The circuit description for both 5 and 12 Vdc supplies is very similar. The 
control circuitry is almost identical for both supplies. The input and 
output components of the 5 Vde supply are reinforced to handle the additional 
current capabilities. The 5 Vdc supply has six series pass transistors, 
Q2--Q7. These are in a series/parallel arrangement, providing a maximum 
output current of 35 amps. The 12 Vdc supply has only one transistor, Qi, 
that provides a maximum output current of 1.7 amps. Due to the similarity in 
the +/-12 Vdc supplies and the +5 Vdc power supply, only the +5 Vdc power 
supply circuitry is described here. 


The control circuitry in these supplies is centered around Ul, a type-/25 
voltage regulator device. The control circuitry performs three major 
functions: 


e Voltage regulation and adjustment 


@ Current limiting and adjustment 
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e Overvoltage protection and adjustment 


VOLTAGE REGULATION AND ADJUSTMENT 


A voltage divider network is across the positive and negative output 
terminals. This divider network consisting of R37, R43 (Voltage Adjust), 
R28, R29, and R38. Within U1, pins 4 and 5 are the inputs ‘to an error 
amplifier. Outside the device, these pins are connected across R28. 
Therefore, the voltage drop across R28 is the input to the error amplifier. 
An internal voltage regulator provides a reference voltage between pins 5 and 
6. When the 5 Vde supply output voltage drops, the voltage across R28 
decreases. This decrease to the input of the error amplifier causes the 
voltage at pin 10 to increase. Increasing the voltage at pin 10 increases 
the drive through Q1, which also increases the drive of the six series pass 
transistors: Q2--Q7. This brings the output voltage up until it balances 
with the reference voltage. 


R43 (Voltage Adjust) is in series with R28. Adjusting R43 also changes the 
voltage across R28 and permits adjustment of the output voltage. In the 5 
Vde supply, R45 provides an adjustment in the output voltage from 4.75 to 7.0 


Vdc. In the 12 Vde supplies, R20 provides an adjustment in the output 
voltage from 10.5 to 15.75 Vdc. 


CURRENT LIMITING AND ADJUSTMENT 


The current limiting adjustment (R23) is set for the maximum current of 35 
amps for the 5 Vdc supply. (RZ is set for a maximum current of 1.7 amps for 
the 12 Vde supplies.) Pins 2 and 3 of U1 are connected to the base and 
emitter of a transistor within U1. R23 (Current Limit) and R24 form a 
voltage divider network that establishes a reference voltage at pin 2. 


When the current in the 5 Vde supply is increased, the voltage tends to 
decrease. This decrease increases the drive through Q1, as described in the 
previous paragraphs. This decrease also changes the voltage drop across R23 
and R24 and the reference voltage between pins 2 and 3 (connected to the base 
and emitter of the internal current limiter). If the output current exceeds 
35 amps, the internal current limiter is turned on and the supply goes out of 


regulation. As you exceed the 35 amp limit, the output voltage decreases 
accordingly. 


OVERVOLTAGE PROTECTION AND ADJUSTMENT 


The overvoltage protection circuitry consists of Q9, CR9, SCR1, SCR2, and 
associated resistors. The emitter of Q9 is connected directly to the 
positive output terminal. R350 and R23! (Over Voltage) form a voltage divider 
across the positive and negative output terminals. The voltage at the 
junction of R30 and R31 determines when CR9 will turn on. As the 5 Vdc 
output voltage increases, the voltage drop across R41 increases until CRY 
fires. This turns on Q9, whose collector is connected to the gate of SCRIi, 
turning it on. When SCR1 is turned on, two things happen: 
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1. SCR2 is turned on, which shorts the output to logic ground. 


2. The base drive to the six series pass transistors (Q2--Q7) is 
reduced. 


This shuts the power supply down rapidly. When SCR2 is turned on, the output 
drops to approximately one volt. Once this happens, the main power’ switch 
must be turned off and then turned on again, to reset the gates on SCR! and 
SCR2. R31 is adjusted to ensure that the supply shuts down at 6.2 Vdc +/-0.1 


V. (R13 for the 12 Vde supply is adjusted to ensure shut down at 13.3 Vdc 
+/-0.2 V3) 


POWER SUPPLY ADJUSTMENTS 


The three adjustments on each power supply are interactive. The adjustments 
must be made in the following order: 


1. Over Voltage 
2. Voltage Adjust 


%. Current Limit 


The power supplies are set at the factory to the proper voltages 
and currents. They are adjusted to conform to UL specifications, 
and the adjustment pots are sealed. Adjust power supplies only 
when necessary. However, if it becomes necessary to make any 
changes to the adjustments, refer to Section 153 of this manual for 
detailed calibration procedures. Follow those procedures 
carefully. 


REMOVAL AND REPLACEMENT OF POWER SUPPLIES 


Section 14 of this manual contains step-by-step procedures for the removal 
and replacement of the power supplies. 


REPAIR OF POWER SUPPLIES 


If the 12 Vdc supply fails, it is recommended that the circuit board be 
discarded and a replacement board installed. This recommendation is based on 
the cost of the replacement circuit board. 


If the 5 Vde supply fails, it is recommended that the 5 Vdc supply be 


returned to Tektronix Inc., through your nearest Field Support Activity, and 
that an exchange 5 Vdc supply be installed. 
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FUNCTIONAL CHECK PROCEDURES 
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FUNCTIONAL CHECK PROCEDURES 


INTRODUCTION 


In this section, we'll present a step-by-step procedure for verifying the 
correct operation of the 8540. The diagnostic tests used in this procedure 
provide an easy way of functionally checking the 8540 system operation. The 
tests performed are executed by minimum user-entered responses to menu 
displays on the system terminal. 


8540 DIAGNOSTIC TESTS 


Two separate diagnostic test programs must be successfully executed to verify 
the 8540 system. These test programs are: 


@ power-up diagnostics 


e ROM-resident diagnostics 


POWER-UP DIAGNOSTICS 


The power-up diagnostic tests are run automatically during power-up or 
restart conditions. These tests verify the circuitry within the 8540 that is 
required to boot and transfer the operating system from ROMs into the 8540's 
system memory. If the power-up test are passed, the operating system is 
automatically booted and the terminal displays the following boot message: 


8540 BOOT Vx.x 


(User start-up processing message from $STARTUP string 
goes here. This message may or may not occur.) 


OS/40 Vx.x(xxxx-xx) 12 OCT 1981 Copyright (c) 1981 Tektronix, Inc. 
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Power-Up Errors 


Two types of errors can occur while the power-up diagnostics are running: 
fatal and non-fatal. 


Fatal Error 


A fatal error occurs if a fault is encountered that prohibits the 
ROM-resident diagnostics from running or prevents the operating system from 
booting. If a fatal error occurs, the test is suspended and the diagnostics 
branch to the Critical Function Monitor (CFM). 


An error code is also displayed on three sets of LEDs: one set of five LEDs 
on the System Controller board, one set of five LEDs on the System RAM board, 
and one LED on the Front Control Panel labeled SELF TEST. 


Non-Fatal Error 


A non-fatal error occurs if a fault is detected in any part of the system 
that would not prohibit running the ROM-resident diagnostics. If a non-fatal 
error occurs, the ROM-resident diagnostics are automatically loaded and the 
diagnostic menus appear on the system terminal. 


Critical Function Monitor (CFM) 


The Critical Function Monitor (CFM) is automatically entered if a fatal error 
is encountered when running the power-up tests. The CFM provides a limited 
troubleshooting capability when the system cannot boot or run the 
ROM-resident diagnostics. The CFM contains several test routines and a 
limited set of user commands that are entered from the system terminal. A 
detailed description of the CFM and its use is contained in the 8540 
Integration Unit Service Manual. 


ROM-RESIDENT DIAGNOSTICS 


The ROM-resident diagnostics provide the user with a means of verifying 
system performance, and a tool for troubleshooting in the event that a 
failure is detected during the running of any test. These diagnostics run 
automatically after being initiated by the user. Individual tests may also 
be executed by the user. 


The ROM-resident diagnostics are menu-driven, which provide a friendly and 
easy-to-use interface with the user. 


The 8540 Integration Unit Service Manual contains a detailed explanation of 
the ROM-resident diagnostics and how they are used. 
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8540 SYSTEM VERIFICATION PROCEDURE 
The following procedure will step you through the power-up sequence and 


system verification. It is helpful to first read through this procedure 
before you start. 


Procedure 


1. Turn on the 8540 by pushing the 8540 POWER switch to the ON position. 


aap As soon as the POWER switch is in the ON position, the front panel LEDs 
labeled SYSTEM and SELF TEST will light. 


9. After a few seconds, the LED marked DMA will flash very briefly, and 
then the SELF TEST lamp will go out. 


Ae At this time, the system terminal will display the following boot 


8540 BOOT Vx.x 


(User start-up processing message from $SSTARTUP string 
goes here. This message may or may not occur.) 


OS/40 Vx.x(xxxx-xx) 12 OCT 1981 Copyright (c) 1981 Tektronix, Inc. 


ome ee ee ee ee gee ee ee eee ee ee ee ee eee woe owe 
ee ee ges eee ee ee ee ee eee re ee ee ee oe 


De This completes the 8540 power-up sequence. Continue with this procedure 
for system verification. 


6. Enter the following command on the system terminal. 


> SELECT DIAGS 
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‘Le The ROM-resident diagnostics will be loaded and the following 
information is displayed on the system terminal: 


KEEKKKEKLEKKKKKKEKKEKKKKLE KEKE KEKE KEKKKKEKKKKKKKKEE 


* 
8 


* TEKTRONIX INC. 

* 8540 ROM-RESIDENT DIAGNOSTIC SYSTEM 
* VERSION X.X 

* Copyright (c) 1981 Tektronix, Inc. 


* * *K *K 


KEKE KKE KLE ELK K KKK ELK LK EK ELH LH HHH EEE KEKE EEE 


RUN MODE MENU 


1 - AUTOMATIC MODE SeCee Default. seen 
2 - SELECT MODE 


Type mode :; 
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or Press the RETURN key on the terminal (or press 1 and RETURN keys). This 


selects the default or Automatic Mode. The Automatic Mode Menu is 
displayed below the Run Mode Menu, as follows: 


CHELELKEKKLKHLKHKKEKEKKKKKEKEKKKKKKK KEK KKK KHKHEKHKKK KEKE 


se . * 
* TRKTRONIX INC. * 
* 8540 ROM-RESIDENT DIAGNOSTIC SYSTEM * 
* VERSION X.X a 
* Copyright (c) 1981 Tektronix, Inc. % 
% ¥& 


LHKKKEKHKHLHKEKKEKKKHEHKKEEKKLKKKKKKEKHKKEKEKKKEKKKEKKKK HEH 


RUN MODE MENU 


wees mee oes Gee ee ees OE ee ces ees eee nes ee ee ee ee ee ree nen ee oe een nn ae 


2 - RUN ALL TESTS CONTINUALLY 
3 - RUN SPECIFIED TESTS 


1 - AUTOMATIC MODE XXEEX Default ***** 

2 - SELECT MODE 

Type mode ; 
] 

AUTOMATIC MODE MENU | 

| 

1 - AUTOMATIC SYSTEM VERIFICATION HXXEX Default ***** | 
| 
| 


Type mode : 
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9. Press the RETURN key again, and the Display Option menu is displayed 
below the Automatic Mode Menu, as follows: 


KHKEKKHEKKKEKEKLKKKLK HEHEHE HEHEHE KEK KEKEKKHE KH HKKKEKKKKEKKE 


% % 
* TEKTRONIX INC. * 
* 8540 ROM-RESIDENT DIAGNOSTIC SYSTEM * 
* VERSION X.X si 
* Copyright (c) 1981 Tektronix, Inc. : 
% 


KKEKKKKEKKKEKKKEKK KEKE KL KKKKHE EHH KEK KKK KEK K 


RUN MODE MENU 


ewes cee es te ee ee ewes es ees es em meee ees eee Se een ee ee me ee cee ee ree ee eee ms es ee ee eee ee ee ee 


1 - AUTOMATIC MODE eene™ Deranlt = e*e* 
2 - SELECT MODE 
Type mode ;: 
AUTOMATIC MODE MENU 
1 - AUTOMATIC SYSTEM VERIFICATION aaeee Detauli ee 


2 - RUN ALL TESTS CONTINUALLY 
5 - RUN SPECIFIED TESTS 


Type mode : 


DISPLAY OPTION 


1 - TERMINAL AeETe™ DEtaulG eee 
2 - TERMINAL + 8540 PRINTER 
3 - NO DISPLAY 


Type Option : 


eames ees Wee meee eens ences eS cane eS ED eee caren ene SO SD SNS SAS SD SS Seay ED SY SRD eT ES ES SY eyes ce SEY ne Need SERED cane Ge SS CES SD ee SUES SE DS ee Se eee ey SEE ONES One GAY cmntumey cums Some CuLED GEEEY UNG COED Gees SG See come <emn 
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10. Press the RETURN key again. This starts the execution of the Automatic 
System Verification tests. No further intervention is required. 


11. Various TEST RUNNING messages are displayed as the verification tests 
are executing. After approximately five minutes, if no failures are 
detected, the tests are completed, and the following message is 
displayed: 


SYSTEM VERIFICATION PASSED 


NOTE 
The basic 8540 unit and all options installed in the 8540 are 
automatically tested during the system verification tests. 


If a failure is detected during the running of the tests, a DIAGNOSTIC 
FAILURE message is displayed and the tests continue. When the tests are 
completed this message is displayed: | 


SYSTEM VERIFICATION FAILED 


12. This completes the 8540 system verification procedure. If the system 
failure message is displayed, refer to the following paragraph. 


WHAT TO DO IF AN ERROR IS DETECTED 


If the SYSTEM VERIFICATION FAILED message is displayed, the diagnostics found 
a fault in the 8540 unit or in one of the options installed. In that case, 
refer to Section 16 of this manual. The Section 16 contains information on 
performing exhaustive diagnostic tests. These tests are designed to isolate 
faults to a board level, and in many instances to the faulty device. 


@ Le] 


8540 IU Service 


pection 14 


ADJUSTMENT PROCEDURES 


Page 
TA CROC UCTILOM: 36.67. wie tees eee ree eee ere ee ee eee eee ee ee ee eee ee a ees 
Power Supply Checkout and Calibration Procedures ....... ere ee cease LOS) 
Test Equipment Required wcccscscccceces eee eee re ee eee ey ee eee ga WOS? 
Primary AC Voltage Input Check ........ (thee eSev ene esos ee SL eeee @ersie- lOO 
Overvoltage Protection Adjustment ..........e0. ee ee re ee ee ee 13-4 
Current Limit Adjustment ........ bit ial ep to Jar Ow Wwe eres Pee Dee peeeal ares: LOS 
REGULALL ON CHECK e606. 0teid ee re. ereievenie Greneve, we ate ies ee ee ee ee re ee mee oo 

ILLUSTRATION 

Fig. 
No. 

Page 


13-1 8540 power cord receptacle. Ce ee ee er er 2 2 rr a 2 | 14-3 


TABLES 
Table 
No. 
Page 
a4 Primary ReSistanceS ..cccccveces Sr eeide So 0% sie Wi ne yeceensl sie 4S eee wie wee ~- 15-3 
13-2 Auto-Transformer Settings ........ ee ee ae $e ke wee Sas eee re 13-8 


8540 IU Service 


Section 13 


ADJUSTMENT PROCEDURES 


INTRODUCTION 


This section describes the adjustment procedures for the 8540. The power 
supply adjustments are the only adjustment procedures required for the 8540. 


If the power supplies require removal or replacement refer to Section 14 of 

this manual. | 

POWER SUPPLY CHECKOUT AND CALIBRATION PROCEDURES 
The 8540's power supplies are adjusted to conform to UL 
specifications, and the adjustment controls are sealed. If you 
service these supplies, or replace any components, perform the 
calibration routines carefully to ensure that the supply operates 
within UL specifications. Avoid power supply adjustments whenever 
possible. 

This section contains calibration procedures for the +5 Vde and t+/-12 Vdc 


power supplies in the 8540. The adjustment controls are interactive within 
each power supply, and therefore must be adjusted in the order presented in 
this section. The sequence of procedures and the adjustments must be 
performed as follows: 


Calibration Procedure 


Oe ii ie A SS ee ere eet endl anata ncatikancndiimeanlionsadiitersatieadtionsqclinnaandltestieesndipzaculieensadilinn adit esedieasanatiesmiiamsmditanaationaadiicereeed 
= oe oe oe LL A a ON A AN SN SE ST SE EN AOE SE oN SEL EN AE ae at ee sone ae Se ee ES, SE ee re ES Se A EE Le SE Se EL SO ee aS 


Primary AC Voltage Input Check 


Voltage Regulation Check 


Observe the 
procedures: 


following considerations 


1. Some of the calibration proc 


VERVOLTAGE PROTECT (OVP) 
OLTAGE ADJUST (VA) 


<< O 


before you start the adjustment 


edures direct you to connect a load 


13-1 


Adjustment Procedures---8540 IU Service 


to the power supply output terminals. Ensure that the load's 
wiring and connectors have the appropriate current ratings. Do 
NOT connect a single, large load directly to the bus (100-pin 
connectors on the Main Interconnect board). Uneven current 
distribution on the bus may damage the Main Interconnect board. 
Large loads must be evenly distributed across the 100-pin 
connectors. 


2. The procedures specify a variable auto-transformer; if one is 
not available, ensure that the 8540 is receiving the specified 
ac power and that the voltage selection switches (on the 8540 
rear panel) are set accordingly. 


3. The 8540 power supplies should not be allowed to exceed normal 
Operating temperatures for long periods of time. These 
procedures require you to remove the ductwork that routes 
airflow to the supplies. Perform the procedures quickly to 
avoid overheating the supplies. 


TEST EQUIPMENT REQUIRED 


The following test equipment is required to calibrate the power supplies: 


Auto- transformer A general purpose variable auto-transformer capable of 


providing 0 to 132 Vac (0 to 250 Vac), depending on the 
normal ac supply voltage to the 8540. 


DMM A Digital Multimeter capable of resistance measurements 
of 1 ohm +/- 0.1 ohm and 0.1% DC voltage accuracy 
(TEKTRONIX DM 502 or equivalent). 

Oscilloscope General purpose, capable of measuring 10, 50, and 120 mV 
p-p ripple voltages (TEKTRONIX 400- or 7000-Series 
Oscilloscopes or equivalent). 

Dummy Loads The following dummy loads to be fabricated locally: 


13-2 


O Two 1.7 amp loads for 12.0 Vdc. 
O One 2.0 amp load for 12.0 Vdc. 
O One 45.0 amp load for 5.2 Vdc. 


NOTE 
The following procedures apply to a primary input voltage of either 
115 or 230 volts. Where the procedures are different, the 230 volt 
application is included in parentheses. 
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PRIMARY AC VOLTAGE INPUT CHECK 


Perform this procedure if the power supplies are new or in unknown condition. 
This procedure checks the ac input wiring, line voltage selection switches, 
the primary side of transformer, and the basic integrity of the three DC 
power supplies. Figure 13-1 shows the power cord receptacle on the 8540 rear 
panel and identifies the pins. | 
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Figs 15=14 8540 power cord receptacle. 
1. Disconnect the power cord from the rear of the 8540. 
2. Remove the 8540 top cover. (See Section 14 of this manual.) 


3. Remove all circuit boards from the 8540 card cage. (Make sure 
you observe proper handling precautions to prevent damage to the 
boards due to storage or static discharge.) 


4. Make sure that the power cord is still disconnected. Then set 
the 8540 POWER switch to ON. 


5. Table 13-1 shows the correct resistances between pins 1 and 2 of 

| the receptacle for all combinations of the two voltage selection 
switches. Use a DMM and the voltage selection switches to 
verify the resistances shown in Table 13-1. Deviations of more 
than 95% from the listed resistances indicate a problem. 


Table 13-1 
Primary Resistances 


l 
| 
HI/LO jae--s4-s4+---=---32--4-24455--4~5- 
Switch | 115V ! 230V 
HI | approx 1 ohm | approx 2 ohm 
l | 
a Reet sas eat Siete eetbesecuus pacer cesuceesece 
LOW approx 1 ohm approx 2 ohm 


6. Set the voltage selection switches to 115V HI. 
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7. Remove the power supply cover. (See Section 14 of this manual.) 
8. Locate the output terminals of the three DC power supplies. 


9. Connect a DMM to the output of one supply. Set the meter to the 
appropriate voltage range. 


10. Connect a variable auto-transformer to the 8540 power cord 
receptacle. | 


11. Ensure that the auto-transformer is set to O Vac, then turn it 
ON. 


12. Monitor the power input to the 8540 in watts. Do not exceed 100 
watts during this test. 


13. Slowly increase the auto-transformer from 0 Vac to 120(233) Vac. 
At 120(233) Vac, if the DMM is connected to a 12 Vde supply, it 
should indicate a magnitude of 9 Vdc (or more), with the 
appropriate polarity. If the DMM is connected to the +5 Vdc 
supply, it should indicate at least +4 Vdc. 


14. Repeat steps 9 through 13 for the remaining two power supplies. 


This concludes the primary ac voltage input check. Proceed to the 
overvoltage protection adjustment. 


OVERVOLTAGE PROTECTION ADJUSTMENT 


Use this procedure to set the overvoltage protection circuitry for each power 
supply: 


1. Use the variable auto-transformer to supply normal ac power to 
the 8540. The normal ac voltage may be used in place of the 
auto-transformer. Ensure that the auto-transformer is set to 0 
Vac. 


2. Connect a DMM to the output terminals of the appropriate power 


supply. Connect another DMM to the output of the 
auto-transformer. 


3. Set the 8540 POWER switch to ON and the auto-transformer to ON. 
Slowly increase the auto-transformer until the DMM reads’ the 
normal ac voltage. | 


4. Locate the OVERVOLTAGE PROTECT (OVP ) potentiometer on the power 
Supply and set it fully clockwise. 


5. Locate the VOLTAGE ADJUST (VA) potentiometer on the power supply 


and set it to 6.2 Vde (for the +5 V supply) or 13.3 Vdc (for the 
12 Vde supplies). 
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6. Turn the OVP control counterclockwise until the supply shuts 
down; then turn it back a few degrees clockwise. 


7. Set the 8540 POWER switch to OFF. This resets the overvoltage 
protection circuitry. 


8. Rotate the VA control one-quarter turn counterclockwise so that 
the OVP circuit will not: trip. 


9. Set the 8540 POWER switch to ON. 


10. Slowly rotate the VA control clockwise while watching the DMM to 
see where the supply shuts down. Ensure that the supply shuts 
down at 6.2 Vdc +/-0.1 V (for the +5 V_— supply) or 
13.3 Vde +/-0.2 V (for the 12 V supplies). 


You may need to repeat steps 7--11 several times to ensure that 
the supply shuts down at the proper voltage. In step 7, try 


turning the OVP control clockwise by a slightly different amount 
each time. 


11. If the supply is operating correctly, reset the VA control to 
obtain an output of 5.2 Vde (for the +5 V supply) or 12.0 Vdc 
(for the 12 V units). 


This concludes the overvoltage protection adjustment routine. If the power 
supply is operating correctly, proceed to the current limit adjustment. 


CURRENT LIMIT ADJUSTMENT 


Perform this adjustment after ensuring that the overvoltage protection is set 
and operating properly. This procedure adjusts the current limits of all 


three power supplies. When adjusting one supply, ensure that the designated 
loads are still connected to all supplies. 


This routine must be performed with the specified input ac voltages 
to ensure that UL ratings are maintained. A variable 


auto-transformer is specified, but not necessary, as long as_ the 
correct ac voltage is supplied. 


1. Use a variable auto-transformer to supply ac power to the 8540. 
2. Set the 8540 POWER switch to OFF. 
3. Set the auto-transformer to 120(233) Vac. 


4. Set the 8540 voltage selection switches (on the back panel) to 
HI/115 (HI/230). 
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20. 


Ql. 


20% 


22% 
24. 


Remove all boards from the 8540 card cage. 


set the CURRENT LIMIT CCL) potentiometers on all three power 
supplies fully clockwise. 


Connect a load capable of drawing 1.7 amps across the output 
terminals of each 12 Vdc power supply. 


Connect a load capable of drawing 35 amps across the output of 
the +5 Vdc power supply. 


Set the 8540 POWER switch to ON. 


Allow approximately 2 minutes for the power supplies to reach 
normal operating temperature. 


Use a DMM and the VA control to ensure that the +5 Vdc supply 
Output is +5.20 Vdc. 


Use a DMM and the VA controls to ensure that both 12 Vdc supply 
outputs are 12.0 Vdc, with the appropriate polarity. 


Set the 8540 POWER switch to OFF. 
Remove the 1.7 amp load from the +12 Vdc power supply. 


Connect a 2.0 amp load across the output terminals of the 
+12 Vdc supply. 


Connect a 1X oscilloscope probe to the +12 Vdc output terminal. 
set the oscilloscope to display 50 mV p-p. 
set the 8540 POWER switch to ON. 


Watch the oscilloscope, and turn the appropriate CL control 
counterclockwise until you either obtain 50 mV p-p of ripple in 


the +12 Vdc supply or observe a 10 to 20 m drop in the DC 
voltage. 


Set the 8540 POWER switch to OFF. 

Swap the loads on the two 12 Vdc power supplies. The -12 Vdc 
Supply should now have a 2.0 amp load. The +12 Vdc supply 
should have a 1.7 amp load. 

Move the oscilloscope probe to the output of the -12 Vdc supply. 
Set the 8540 POWER switch to ON. 

Watch the oscilloscope, and turn the appropriate CL control 


counterclockwise until you either obtain 5O mV p-p of ripple or 
observe a 10 to 20 mV drop in the DC voltage. 
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25. Set the 8540 POWER switch to OFF. 
26. Replace the 2.0 amp load with a 1.7 amp load. 
27. Reset the variac to 108(216) Vac. 
28. Move the oscilloscope probe to the output of the +5 Vdc supply. 
29. Set the oscilloscope to display 10 mV p-p. 
30. Set the 8540 POWER switch to ON. 
31. Watch the oscilloscope and turn the appropriate CL control CCW 
until you either obtain 10 mV p-p of ripple or observe a 10 to 
20 mV drop in the DC voltage. 
32. Set the 8540 POWER switch to OFF. 
This concludes the power supply current limiting adjustments. If the 
Supplies are operating properly, proceed to the regulation check. 
REGULATION CHECK 
Use this routine to ensure proper operation of the voltage regulation 


circuits in the three power supplies. Before performing this routine, ensure 
that the current limit adjustment is correct. 


1. Make sure that the 8540 POWER switch is set to OFF. 
2. Use the auto-transformer to supply normal ac power to the 8540. 


4. The auto-transformer must be adjusted to the normal ac voltage, 
and the voltage selection switches on the 8540 rear panel must 
be set properly. Table 143-2 shows the adjustment range for the 
auto-transformer, for each configuration of the voltage 
selection switches. Note the switch configuration on your 8540, 
then set the variac accordingly. 
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Table 135-2 
Auto-Transformer Settings 


_— se ee ee eee ee ee ee 


HI/LO = | ------------------------------ 
Switch | 115V 230V 
HI | 108Vac to 132Vac | 216Vac to 
| l 
Stites. [enero ee art Week| roe meee eer 
LO | Q9OVac to 110Vac | 180Vac to 220Vac 


4. Connect a load capable of drawing 1.7 amps 
terminals of each 12 Vdc power supply. 


5» Connect a load capable of drawing 35 amps 
terminals of the +5 Vdc power supply. 


6. Set the oscilloscope to display 120 mV p-p. 


7. Set the 8540 POWER switch to ON. 


to the output 


to the output 


8. Connect the oscilloscope to each 12 Vde power supply. Ensure 


that each supply has no more than 120 mV 
hxcessive ripple indicates a problem within the 


9. Disconnect the oscilloscope. Then set the 
display 50 mV p-p. 


10. Connect the oscilloscope to the +5 Vdc supply. 
Supply has no more than 50 mV p-p of ripple. 
indicates a problem within the supply. 


11. Set the 8540 POWER switch to OFF. 


This concludes the calibration and check-out procedure for 
Supplies. Reassemble the 8540 as follows: 


@ Remove all test leads and dummy loads from the 8540. 


e Reinstall all circuit boards in the 8540 card cage. 


p-p of ripple. 
supply. 


oscilloscope to 
Knsure that the 


ixcessive ripple 


the 8540 power 


e Replace any power supply covers that were removed during the 


adjustment procedures. 
@ Replace the 8540 top cover. 


@e Connect the power cord to the rear of the 8540. 


Refer to Section 12 of this manual and conduct the verification tests to 


verify that the 8540 is operational. 
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section 14 


MAINTENANCE 


INTRODUCTION 


This section describes preventive maintenance procedures that will help _ to 
improve equipment reliability. It contains disassembly instructions and 
calibration procedures for the power supplies and the front control panel. 
Techniques and diagnostic aids for troubleshooting are also included in this 
section. If the equipment fails to operate properly, corrective measures 
should be taken immediately; an equipment malfunction may cause additional 
problems to develop. 


STATIC-SENSITIVE PARTS 


Many components can be damaged by static discharge. Static-caused damage may 
be catastrophic, or it may only cause degradation in component performance. 
Hither type of damage is costly: destroyed devices must be replaced, and 
unnoticed marginal devices can cause intermittent equipment malfunction. 


To minimize static problems during maintenance or troubleshooting, follow 
these procedures: 


1. Minimize the handling of static-sensitive parts. 


2. Transport and store static-sensitive parts in their original © 
containers, on a metal rail, or on conductive foam. Label any 
container having a static-sensitive assembly or device. 


3. Before handling static-sensitive parts, discharge the static 
charge on yourself by using a grounded metal wrist strap. It is © 
recommended that servicing of static-sensitive assemblies or 
devices be performed only at a static-free work station by 
qualified personnel. 


4. Do not allow anything capable of generating or holding a static 
charge onto the work station surface. 


5. Pick up ae part by the body, never by the leads, and keep the 
leads shorted together whenever possible. 


6. Do not subject a part to sliding movements over any surface. 
7. Avoid handling static-sensitive parts in areas having a floor or 


work surface covering that contributes to the generation of a. 
static charge. 
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8. Use a soldering iron that has a connection to earth ground. 


9. Use a special anti-static suction-type desoldering tool, such as 
the Silverstat Soldapulit, or a wick-type desoldering tool. 


REDUCING SUSCEPTIBILITY TO STATIC DISCHARGE 


This development system incorporates a number of safeguards to reduce the 
chance of static discharge damage. 


Violation or modification of the following safeguards can result in 
ground loops and/or static discharge problems. 


1. The ground (earth) wire of the primary power cable is connected _ to 
the chassis where the cable enters the unit. 


2. Shields of interconnecting cables are grounded to the chassis at the 
point of connection to each unit. 


53. Ground loops have been avoided by installing a common ground between 
all units. 


PREVENTIVE MAINTENANCE 


Preventive maintenance consists of cleaning, visual inspection, and 
performance checks. The preventive maintenance schedule established for the 
equipment should be based on the amount of use, and on the environment in 
which the equipment is operated. 


CLEANING 


Clean the equipment often enough to prevent dust or dirt from accumulating in 
or on it. Dirt acts as a thermal insulator and prevents efficient heat 
dissipation. It also provides high-resistance electrical leakage paths 
between conductors or components in a humid environment. 


Do not allow water to get inside any enclosed assembly or 
components, such as switch assemblies, potentiometers, etc. Do not 
clean any plastic materials with organic cleaning solvents (such as 
benzene, toluene, xylene, acetone, or similar compounds); they may 
damage the plastic. 
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Exterior 


Clean dust from the outside of the equipment by cleaning the surface with a 
soft cloth or brush. The brush will remove dust from around the front panel 
controls. Hardened dirt may be removed with a cloth dampened in water that 
contains a mild detergent. Abrasive cleaners should not be used. 


Interior 


Clean the interior by loosening accumulated dust with a dry, soft brush, then 
blow the loosened dirt away with low-pressure air. If the circuit board 
assemblies need cleaning, remove them, and clean them with a dry, soft brush. 
Hardened dirt or grease may be removed with a cotton-tipped applicator 
dampened with a solution of mild detergent and water. Abrasive cleaners 
should not be used. 


After cleaning, allow the interior to dry thoroughly before applying power to 
the equipment. 


VISUAL INSPECTION 


After cleaning, carefully check the equipment for such defects as _ poor 
connections and damaged parts. For most visible defects, the remedy is 
obvious. If heat-damaged parts are discovered, try to determine the cause of 
overheating before replacing the damaged part; otherwise, the damage may be 
repeated. 


SERVICING AIDS 


DIAGRAMS 


Circuit diagrams appear on foldout pages in the Diagrams section of the 
manual. The circuit number and electrical value of each component are shown 
on the diagram. (See the first tab page for definition of the symbols’ used 
to identify components in each circuit.) Components on circuit boards are 
assigned vertical and horizontal grid mumbers which correspond to _ the 
location of the component on the circuit board. Refer to the Replaceable 
Electrical Parts List section for a complete description of each component 
and assembly. Those portions of the circuit that are on circuit boards are 


enclosed with a black border line, with the name and assembly number shown on 
the border. 


NOTE 
Corrections and modifications to the manual and equipment are 
described on inserts bound into the rear of the manual. Check this 
Change Information section for manual or instrument changes and 
corrections. 
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CIRCUIT BOARD ILLUSTRATIONS 


Klectrical components, connectors, and test points are identified on circuit 
board illustrations located on the inside fold of the corresponding circuit 
diagram, or on the back of the preceding diagram. This allows 
cross-referencing between the diagram and the circuit board, and shows the 
physical location of components. 


CAPACITOR MARKING 


The capacitance and voltage ratings of many ceramic, mica, plastic film, and 
electrolytic capacitors are marked in microfarads or picofarads on the 
component body. The values of other ceramic disc and plastic film 
capacitors, as well as monolithic ceramic capacitors (such as DIP and glass 
encapsulated types), are marked according to the code shown in Fig. 14-1. 
Tantalum capacitors are marked in microfarads or according to the color code 
shown in Fig. 14-2. : 


Codes (all values in picofarads): 


XXXX 


Tolerance (optional) 
Number of zeros following significant digits 
2nd significant digit 
1st significant digit 


Tolerance (optional) 
2nd significant digit 
Decimal point 

1st significant digit 


Tolerance (optional) 
Multiply significant digits by 0.1 
2nd significant digit 
1st significant digit 


Ta SES ee 
Tolerance +1% | +2% | +3% | +5% | +10%/+20%]-20/ | O/ |+22/ 
+80% | +10% | -90% 


Fig. 14-1. Ceramic and film capacitor code. 
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Tolerance 


+20% tolerance—No dot 
+10% tolerance— Silver dot 


+5% tolerance—Gold dot 
Voltage 
and 
Polarity 


Fig. 14-2. 


RESISTOR MARKING 


1st Figure 


2nd Figure 
Multiplier 
Body Color 


Optional 
With Vendor 


Carbon resistors are marked according to 
color code. The fifth band, if present, indicates the device's failure rate. 


Metal film resistors are marked according to either 
resistor color code or to the five-band color code shown in Fig. 14-3. 


the 
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Capacitance in 
Color +85 C Picofarads 
Voltage | 1st Figure 2nd Figure 
4 6) 0) — 


Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 


the 


1 
2 
| 
4 
5 
6 
7 
8 
9 


Tantalum capacitor color code. 


OMAN DOO fF WHY 


standard four-band 


resistor 


standard four-band 
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1st Significant-Digit-Band 
2nd Significant-Digit-Band Tolerance Band 
3rd Significant-Digit-Band 


Multiplier Band Data Code and Temperature Characteristic Code 


COLOR BAND INFORMATION 


Tolerance 
+ % 


Black 
Brown 
Red 
Orange 


10 

100 

1,000 
10,000 
100,000 
1,000,000 
10,000,000 
Grey 100,000,000 
White 1,000,000,000 
Gold | 

Silver 01 

No Color 

No Color 


Yellow 
Green 
Blue 
Violet 


oOOAN DOA PWN 
OMAN OAR WN = 
OoOmAN DOA KRWBH 


DATA CODE INFORMATION 


YYWW 
| “Lo Week of the year (may be from 01-52). 
Last two digits of the year. 
TEMPERATURE CHARACTERISTIC INFORMATION 


Temperature Temperature Temperature 
Characteristic Coefficient Range (°C) 
Code (PPM/°C) 

T-O D (C-O) 0 to +150 -§5 to +175 
T-00 0 to +200 -55 to +175 
T-1 D (C-1) 0 to +100 -§5 to +175 
T-2 C (C-2) Oto+ 50 -§5 to +175 
T-9 E (C-3) Oto+ 25 -~§5 to +175 
T-10 Oto+ 15 -20 to + 85 
T-13 Oto+ 10 -20 to+ 85 
T-14 Oto+ 20 -20 to + 85 
T-15 Oto+ 25 -20 to+ 85 
T-16 Oto+ 5 -20 to+ 85 
T-18 Oto+ 2 Oto + 60 
T-18 Oto+ 5 -55 to +125 
T-B , Oto+ 10 25 to +125 
T-E 0 to +100 -500 -55 to +175 
T-R ; 0 to +100 -250 ~55 to +175 


3758-5 


Fig. 14-53. Metal film resistor color code. 
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DIODE CODE 


Diode cathodes are marked by a stripe, a series of stripes, or a dot on _ the 
diode body. Some diodes have a diode symbol printed on one side. Figure 
14-4 illustrates diode polarity markings. 


(C1664-14)3920-29 


Fig. 14-4. Diode polarity marking. 


COIL AND TRANSFORMER IDENTIFICATION 
Coils and transformers used in this product are identified by Tektronix part 


numbers. If the number appearing on the part consists of only four digits, a 
prefix number must be added to obtain the complete part number: 


@ 14-7 


Maintenance--8540 IU Service 


Classification ; Part No. Prefix 
FEN OD Nee tae a MC OD SN De eT ae ee AE NA a ee ee TE er 
ie Re eee | sunanaaneanaanaa 
Fixed coils i MOBS eX X 
Variable coils 114-XXXX~XX 
Transformers | 1 2O0-XXXX -XX 


TRANSISTOR AND INTEGRATED CIRCUIT PIN CONFIGURATION 


Lead identification drawings for transistors and three-lead integrated 
circuits are included with the schematic diagrams. Pin 1 identification for 
typical DIP integrated circuits is illustrated in Fig. 14-5. 


(2184-36)3920-30 


Pig. 14-5. Integrated circuit pin 1 identification. 


OBTAINING REPLACEMENT PARTS 


Most electrical and mechanical parts are available through your local 
Tektronix Field Office or representative. The Replaceable Electrical and 
Mechanical Parts List sections contain information on how to order. these 
replacement parts. Many standard electronic components can be obtained 
locally in less time than required to order from Tektronix, Inc. If this is 
done, it is best to duplicate the original component as closely as possible. 
Parts orientation and lead dress should be duplicated, since orientation may 
affect circuit interaction. 


If a component you have ordered has been replaced with a new or improved 


part, your local Tektronix Field Office or representative will contact you 
concerning the change in the part number. 
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ASSEMBLY REPAIR AND EXCHANGE PROGRAM 


Tektronix service centers provide replacement or repair of TEKTRONIX 


equipment and major assemblies. Contact your local service center for this 
service. 


PREPARING THE 8540 FOR SERVICING POWER SUPPLIES 


To inspect, remove and replace, or calibrate the power supplies; the 8540's 
power must be OFF, and the top cover removed. The top cover is a flat metal 
sheet, with a small flange angled downward at its rear edge. The cover fits 
into two grooves along the top of the chassis. Two plastic retainers, at the 
rear of the cover hold it in place. The retainers are fastened to the rear 
panel with screws. To take off the top cover, first ensure that power to the 
8540 is OFF; then remove the screws and retainers as shown in Fig. 14-6. 
Slide the top cover to the rear of the instrument and lift it away. 


Top Cover 


Cover Retainer 
Screws 


(3665-6)3921-4 


Fig. 14-6. Removing the 8540 top cover. 


REMOVING THE POWER SUPPLIES 


The 8540 contains three DC power supplies, located at the rear of the 
chassis. The two 12 Vdc supplies are mounted side by side, against the rear 
of the card cage. The 5 Vdc supply is fastened to the bottom of the chassis, 


next to the 12 Vde units. Use the following procedure to remove any or all 
supplies. 
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REMOVING ANY POWER SUPPLY 


i 


Disconnect the power cord from the 8540 chassis; then remove the unit's 
top cover, as previously explained. 


The optional Data Acquisition Interface (DAI) board is shown in Fig. 
14-7. It is fastened to the 8540 back panel by four screws. If this 
Option is installed, locate and remove the DAI. When removing the 
ribbon cable and connector attached to the DAI, handle the cable 


carefully to avoid damaging the cable connected to the Trigger Trace 
Analyzer (TTA). 


Data Acqui 
Interface 


oe 


oO” 


To 


p 
Power Supply 
Cover 


(2976-116)3920-32 


Fig. 14-7. 8540 with top cover removed. 


Dx Remove all circuit boards from the 8540 card cage. 
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CAUTION 


Exercise extreme care when handling these circuit boards. 
Avoid flexing the boards; do NOT stack them on each other. 
Store them in a temporary location away from heat, liquids, 
and dust. 


Locate and remove the power supply cover, as shown in Fig. 14-7. This 
cover is held in place by four screws. After you remove the cover, all 
three power supplies are now visible. The -/+12 Vde supplies are 
mounted together, against the rear of the card cage. The +5 Vdc unit is 
mounted on the bottom of the chassis. 


Locate and remove the back power supply cover shown in Fig. 14-8. This 
cover is held in place by two screws through the 8540 rear panel. 


6. 


Maintenance--8540 IU Service 


Line Filter 
Cover +5 Vdc Power 
Supply 


Screw 
(2976-117)3920-33 


Pigs 14-8. 8540 Power Supplies. 


Locate and remove the line filter cover shown in Fig. 14-8. This cover 


is held in place by two nuts and one screw. As you remove the cover, 


avoid damaging the wiring directly above it. 


REMOVING THE 12 VDC POWER SUPPLIES 


oe 


NOTE 
The next two steps in this procedure explain how to remove 
either 12 Vdc supply. If you want to remove only the +5 Vdc 
supply, skip to step 9. 


Both 12 Vdc power supplies are protected by a metal bracket. The 
bracket is held by three screws. Locate and remove the bracket. 


CAUTION 


several wires interconnect the two 12 Vdc power supplies. To 
remove either supply, you may need to disconnect the wires 
from both supplies. As you remove the wires, label them, to 
avoid confusion later when reconnecting the wires. 
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Ss Kach 12 Vde power supply is held in place by two screws accessible 
through the card cage. As you face the front of the 8540, the +12 Vdc 
supply is on your left. Remove the appropriate power supply. 


REMOVING THE 5 VDC POWER SUPPLY 


NOTE 


| The following instructions pertain to the removal of the 
| +5 Vde power supply only. 


9 6 The fan located above the +5 Vdc supply is held by four screws and four 
tubular spacers. Remove the fan and lay it aside. Avoid damaging the 
fan's wires. Don't lose the spacers. 


10. The 8540 rear panel must be removed. Figure 14-9 shows the screws that 
must be removed. Remove the screws in the rear panel. When the panel 
is loose, disconnect any remaining wiring, and lay the panel carefully 
aside. 


© 3668 
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AC Power 
Receptacle 


® indicates screws to be removed - 
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Fig. 14-9. 8540 Rear Panel. 
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11. The ac power cord receptacle is mounted on the bracket shown in Fig. 
14-9. The bracket is held to the chassis by two screws along the lower 
edge. Remove the screws and swing the bracket aside. Avoid damaging 
the wiring. 


12. Six screws fasten the +5 Vdc power supply to the bottom of the 8540 
chassis. Locate and remove the screws. 


13. Loosen and remove the wiring from the +5 Vde supply. Label each wire or 
make a simple diagram for reference during replacement. 


14. Remove the +5 Vdc power supply. 


This concludes the power supply removal procedures. 


REPLACING THE POWER SUPPLIES 


To replace a power supply, reverse the removal instructions. Observe the 
following precautions: 


® When installing a 12 Vdc power supply, exercise extreme care _ to 
avoid pinching wires against the card cage or beneath the supply. 


e When reinstalling the fan, first install both lower screws and 
Spacers in the fan housing, then position the fan on the card cage 
and tighten the screws. Finish by installing the two remaining 
Spacers and screws. 


@® The +5 Vdc supply wiring may carry 355 Amps during operation. Ensure 
that the wiring is properly installed and dressed to avoid 
short-circuiting. 


REMOVING THE FRONT CONTROL PANEL AND FRONT PANEL BOARD 


There is 120/240 volts on the main POWER switch attached to the 
Front Control Panel when the main power cord is attached to the 
8540 mainframe. Therefore, before removing the Front Panel board 
or the Front Control Panel, ensure that the main power cord is 
removed from the back of the 8540 mainframe. Do not operate the 
8540 when the Front Control Panel is removed or when the spring 
clips are disengaged. 


The Front Panel board and the Front Control Panel are attached to the front 
of the 8540 mainframe by spring clips on each side of the Front Control 
Panel. The following procedure describes how to remove the Front Control 
Panel: 
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1. Remove the main power cord from the back of the 8540 mainframe. 


2. As you face the rear of the unit, remove the left top and bottom 
cover screws and cover retainers from the rear of the 8540. 


4. Slide the left side cover to the rear of the instrument 
approximately three to four inches. 


4. To disengage the left spring clip on the Front Control Panel, 
insert your index finger through the square hole in the side of 
the mainframe. 

>. Pull the Front Control Panel forward and remove the connector 
from the Front Panel board. Be sure to note the color coding 


and orientation of PI. (This harmonica connector can be 
connected backwards.) 


REINSTALLING THE FRONT CONTROL PANEL 
To reinstall the Front Control Panel, perform the following procedure: 
1. Connect the connectors. 


2. Insert the right side of the Front Control Panel first. Push 
the panel in until the spring clips are engaged. 


3. Replace the left side cover and cover retainers. 


TROUBLESHOOTING 

Your Tektronix Service Support Center is best suited to perform repairs on 
this unit. However, the following general troubleshooting procedures may aid 
you in tracing a problem to its source. 

Before beginning any troubleshooting work, check your warranty or _ service 


agreement. To prevent voiding the warranty, all service must be performed by 
Tektronix, Inc., for the first 90 days following delivery. 


GENERAL 


1. Check that all cabling is installed properly. 
2. Verify that the system terminal is operating correctly. 


4. Check that the Emulator Controller board is in the correct slot 
(J5 on the Main Interconnect board). 
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4. After shutting off primary power to the system, remove all 
circuit boards from the Main Interconnect board. Clean each 
board's edge connector, and replace the boards in the Main 
Interconnect board. 


5. Check all power supply levels (these levels are usually 
accessible at test points on each board). 


6. If a duplicate set of boards is available, try swapping the 
boards, one by one, to find the defective board. 


IF THE 8540 WILL NOT BOOT 


Make sure that the 8540 operating system ROMs are properly installed in the 
System ROM board. Then press the 8540 RESTART switch. The operating system 
should boot from the ROMs into the System RAM (System Memory). The power-up 
tests for the 8540 must be passed before the operating system can boot. 
Check the system terminal for a "boot" message. (See Section 12 of this 
manual for a sample of the boot message.) This message indicates that the 
unit has passed its power-up diagnostic tests. If no "boot" message is not 
displayed, the power-up tests have detected a fault; ' an error code is 
displayed on the LEDs located on the System Controller board, System RAM 
board, and Front Panel. A consolidated list of all power-up error codes and 
ROM-resident error codes is included later in this section. Detailed 
descriptions of the power-up and ROM-resident error codes are contained in 
Section-15 and Section 16 of this manual. 


DIAGNOSTIC TROUBLESHOOTING AIDS 

Power-up and ROM-resident diagnostics are available in the 8540 to verify 
system operation and to detect failures in the circuit boards. A 
consolidated list of power-up and ROM-resident error codes is included here 
as a handy reference in the event an error code is displayed on the LEDs or 
system terminal. The error codes are listed as follows: 

Power-up The power-up error codes are listed in binary sequence. 


For -examplé:0 0 00 1-7-0100 0 O and 1 1'1.4 4-7 4 7-4 4 4 


ROM-resident The ROM-resident error codes are listed in hexadecimal 
sequence. 


For example: O1/003A and 02/0004. 
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ERROR CODES FOR POWER-UP DIAGNOSTICS 


The following paragraphs list the suspected devices and/or symptoms for each 
power-up error code. These lists are not comprehensive but indicate the 
general area of concern. Usually only MSI, LSI, and buffer devices are 
listed. The miscellaneous SSI support logic devices are not listed. 


Before attempting to troubleshoot any problem, it is advisable to remove all 
circuit boards that are not necessary to run the power-up tests. Remove all 


but these circuit boards: System Controller, System ROM System RAM, Emulator 
Controller, and one Program Memory board. 


NOTE 


The SYNC Port (TP 2 - system Controller board) is pulsed prior to 
each test. 


Reading the Power-Up Error Codes 


A power-up error code consists of two LED displays: the test code is 
displayed on the System Controller board LEDs and the error code is displayed 


on the System RAM board LEDs. These displays are shown in this manual, as 
follows: 


| a oe i i ee i 


| | 

| | 
Test Codes are Brror Codes are 
displayed on the displayed on 
System Controller <--' “--> the System RAM 
board LEDs. board LEDs. 


Refer to Fig. 15-3 and associated text in Section 15 of this manual for the 
LED locations and additional information on these error codes. 


Error Codes---Power-Up Test No. 1 


ee ee a | System Completely Hung 
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Description 


The system is completely hung if all LEDs remain on after the power is turned 
On. One of the first instructions in the Diagnostic ROM is to turn off the 
LEDs. If the LEDs remain on, the 2650 probably will not operate. Here is a 
list of some of the probable things to look for. 


Probable Cause 


system Controller Board 


if Reseat all boards in Main Interconnect board. Install only necessary 
boards. 


Zs Verify that all voltages are proper and in tolerance. 


oy Look at key signals on the System Controller board 
TP7 - S CLK - System Clock 
TP6 - OPREQ should be moving 
TP5 - R/W should be low 
TPS - M/IO should ‘be high 
TP8 - MSTR RUN should be low 
Pin 16 on U2050 (2650) RESET should be low 


At least one of the preceding signals will probably be bad. For help in 
bringing up the kernel, you can float the 2650 data bus by setting J1051 to 


pins 1 and 2. This will cause the address lines of the 2650 to increment 
through the address range. 


Error Codes---Power-Up Test No. 2 


ONO OO 4 O06: 0-0 | 2650 CPU Instruction Set Test 


Description 


This error code indicates that some instructions have executed, when the 
diagnostics tried to execute all of the 2650 instructions, something failed. 
The test will try to loop on running the 2650 CPU test but it will probably 


hang or get lost. This is an important step because it verifies that most of 
the kernel is working. 
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Probable Cause 
System Controller Board 


U2050 - 2650 CFU 


' 00001/00100 #4| 2650 CPU Memory Access Instruction Failure 


Description 


This error code indicates that when trying to execute a STRA,RO 1000 (store 
RO in memory at location 1000) and a LODA,RO 1000 (load RO from memory at 
location 1000), an error occurred. A probable cause is the inability to 
access the System RAM board or a data bus error on the System RAM board. 
Note that this is the first access to the System RAM board. 


Error Code---Power-Up Test No. 3 


i ONO OT 10: £00000 4 Diagnostic ROM Checksum Failure 


Description 
This error code indicates that the 2650 can execute all of its instructions. 
It can also properly address and execute from memory address locations 
QOO00--O3FF. The problem is either a bad location(s) in the Diagnostic ROM or 
the 2650 cannot address the whole ROM correctly (OO00--OFFF). The data lines 
are probably good. 
Probable Cause 

System Controller Board 

U5050 - Diagnostic ROM 


U6050 - Address Buffer A8--A15 
U4050 - Address Buffer A8--A15 
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Error Codes---Power-Up Test No. 4 


O:.0-6. 7. 1. FO CO 'O-O 0 Memory Refresh Interrupt Failure 
~----------~---------------- (No Interrupt) 


Description 


This is the first test of the interrupt circuitry. Until now, the 2650's 
interrupt has been disabled. If no interrupt occurs then the 2650 may be 
faulty or it may not be getting the interrupt input. One check is to see if 
the System RAM board is generating the refresh signal (TP 9--System RAM 
Board---control line REFN). The signal leaves the board on pin number P1-77. 
(Refer to Section 19 of this manual.) If the interrupt signal is present, 
the problem is in the System sone gees board. If not, the problem is 
probably in the System RAM board. 


Probable Cause 
System Controller Board 
U5100 - Interrupt Priority decoder 
U6100 - Interrupt latch 


U5200 - Interrupt request to 2650 (INT REQ) 
U2050 - 2650 CPU (pin 17) 


System RAM Board 


U2040 - Dynamic RAM Controller 8202A 

U5130 - Refresh Request F/F 

U5140 - Refresh Request F/F 

U5150 - Refresh Request F/F 

U3180 - Refresh signal buffer to backplane 
U4040 - REFN (TP 9) 


| OOO 4 Fh | Memory Refresh Interrupt Test 
~-------------------------- (Wrong Interrupt) 
Description 


This error code indicates that an interrupt other than the one expected was 
received. Two problems could cause this: 


1. If another interrupt is asserted prior to this test (i.e., a 


stuck interrupt), as soon as the 2650 interrupts are enabled, 
that interrupt occurs. 
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2. When the refresh interrupt was generated, it was decoded 
incorrectly or the vector address was generated incorrectly. 


NOTE 


Check the refresh test points to see if an interrupt was generated. 


Probable Cause 
System Controller Board 


U5100 - Interrupt Priority decoder 

U6100 - Interrupt latch 

U2100 - Interrupt buffer (vector address) 
UeO090 - Interrupt latch | 

U5090 - Interrupt decoder 

U5400 - Interrupt latch 

U5500 - Interrupt latch 

U6400 - Interrupt latch 


(| 00011/1%1001 #| Refresh Interrupt Test - Parity 
wenn + Interrupt Occurred 


Description 


This error code indicates that a parity error occurred as soon as the 2650 
interrupts were enabled. Since parity is disabled at this time, the likely 
problem is with the Parity Interrupt line. It is probably stuck in _ the 
asserted state on the System RAM board or on the System Controller board. 


Probable Cause 
System RAM Board 


U5140 - Parity Latch 

U3180 - Parity Signal Buffer (PRTY) 
U5020 - Parity latch clock 

U3150 - Parity latch enable 

U4050 - I/O port latch (bit 1) 


System Controller Board 


U6090 - Interrupt Latch 
U5090 - Interrupt decode 
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Error Code---Power-Up Test No. 5 


r 00100/00000 #4} °° Boot ROM Checksum Failure 


Description 
This error code indicates that the Boot ROM checksum was incorrect. 
Probable Cause 


System Controller Board 


U5040 - Boot ROM 
U1040 - Boot ROM Enable I/O port (EA) 


3 0-0: 10: 0-7 20°01: 0:0 : Boot ROM Checksum Test - Move Data Error 


Description 


Since the Boot and Diagnostic ROM occupy the same memory address space, code 
must be moved from the Diagnostic ROM into RAM above the address 1000 
(1010--1055). The program jumps to the code in RAM, deselects the Diagnostic 
ROM, selects the Boot ROM, and performs a checksum over the Boot ROM. This 
error indicates that after moving the data, it was incorrect. 


Probable Cause 


The best way to track this error down is to swap the System RAM board with a 
Program Memory board and run the ROM-Based Diagnostic Memory Tests. See the 
8540 Memory Diagnostic Tests in Section 16 of this manual. 


Error Code---Power-Up Test No. 6 


pe HOMO: My 100: of O20. 0-0-4) | Parity Interrupt Test - No Interrupt 
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Description 


This test is similar to the Refresh Interrupt test. It is helpful to 
determine if the 64K System RAM Board is generating the parity signal. Check 
TP-10 (PRTY) on the memory board and U3180 pin 6 (P1-63). This is the signal 
before it leaves the board. From previous tests, we know that the interrupt 


circuitry partially works because the refresh interrupt was detected 
correctly. 


Probable Cause 
System RAM Board 
U5140 - Parity latch 
U3180 - Parity Signal buffer (PRTY) 
U3020 - Parity latch clock 


U35150 - Parity latch enable 
U4050 - I/O port latch (bit 1) 


System Controller Board 


U6090 - Interrupt latch 
U5090 - Interrupt decode 


: O70" 4: 00: 77. 4 OOO | Parity Interrupt Test - Wrong 
men Interrupt Received 
Description 
An interrupt was generated but the wrong one was detected. 
Probable Cause 

system Controller Board 

U2100 - Interrupt buffer (Vector Address) 

U5100 Interrupt Priority decoder 

U6100 - Interrupt latch 


Ue6090 - Interrupt latch 
U5090 - Interrupt latch 
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Error Code---Power-Up Test No. 7 


; 00101/00000 | ~~ Bank Switch Logic 


Description 


This error code indicates that each memory bank cannot be 


individually. 

Probable Cause 
System Controller Board 
U2040 - Bank Switch I/O Port buffer 
U3040 - Bank Switch mux 
System RAM Board 
U2040 - Dynamic RAM controller 8202A 
U5030 - Address buffer (A13 - A15) 
U2030 - Latch (SEL) 
Program Memory Board 
U6170 - "CS" chip select 


U6110 - Support logic 
U6120 - Support logic 


O65 4 0:4 of -O.0.10 20-4 Page Select Error 


Description 


selected 


This error code indicates that each page cannot be individually selected. 


Probable Cause 
system RAM Board 


U4010 - Page latch 

U4020 - Page multiplexer 

U5030 - Address buffers A8--A15 
U2040 - Dynamic RAM controller 8202A 
U4040 - Page I/0 port logic 
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U4030 - Page I/0 port logic 7 7 
U3170 - Page I/0 port logic 
U3160 - Page I/0 port logic 


Error Codes---Power-Up Test No. 8 


i; 00110/00000 #| ~~ System Memory Test - 0000--3FFF 


Description 


The first 16K of system memory is tested during this test. The test is in 
two parts. The first part tests memory locations from 1010--3FFF. The 
second part moves code from ROM to System RAM and checks memory locations 
QOOO--OFFF. Parity is disabled while testing OOOO--OFFF. The easiest way to 
isolate this failure is to swap System and Program Memory boards and run the 
ROM-Based Diagnostic Memory Tests. See the 8540 Memory Diagnostic Test in 
Section 16 of this manual. 


Probable Cause 
System RAM Board 


U1060 to U1140 - RAM chips (0000--3FFF) 
U2040 - Dynamic RAM controller 8202A 
U5050 - Input data buffer 

U5100 - Data latch 

U5060 - Output data buffer 

U5030 - Address buffer (A8--A15) 

U5020 - Address buffer (AO--A7) 


ee OO Ot. A200: 4 | System Memory Test (O0000--3FFF) 
elle elon tanto parity error 


Probable Cause 
System RAM Board 


U1060 to U1140 - RAM chips (0000--3FFF) 
U2040 - Dynamic RAM controller 8202A 
U5050 - Input data buffer 

U5100 - Data latch 

U5060 - Output data buffer 

U5030 - Address buffer (A8--A15) 

U5020 - Address ruffer (AO--A7) 

U5040 - Parity generator 

U5090 - Parity checker 
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U1040 - Parity support logic 
U4050 - I/0 port D2 (bit 2) 


r O50 4. 40:7 6:0: 4: 6:0 | System Memory Test (O0000--OFFF) 
SSeSSe—5ee SSeS eres 225-2 -5—— move data error 


Probable Cause 
The best way to track this error down is to swap the System RAM board with a 


Program Memory board and run the ROM-Based Diagnostic Memory Tests. See the 
8540 Memory Diagnostic Test in Section 16 of this manual. 


Error Code---Power-Up Test No. 9 


; 0011%1/00010 #4| DMA (System-to-System) Test Hung 


Description 
The test hung up while trying to perform a DMA operation. 
Probable Cause 

System Controller Board 

U2080 - DMA chip 


U4090 - Latch 
U2300 - Latch 


U2400 - Multiplexer 
re “OCONEE 4. Jui. 7 4 | DMA (System-to-System) data error 
Description 


This error indicates that the DMA operation was performed but the data was 
not moved correctly. 
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Probable Cause 
System Controller Board 


U2080 - DMA chip 
U2030 Buffer 
U2300 - Latch 
U2400 - Multiplexer 
U2070 - Data latch 
U1090 - Bus driver 


r COOL a aft POO 4 | DMA (System-to-System) Parity Error 


Description 


This error code indicates that a parity interrupt was generated either while 
setting up for the DMA operation or (more likely) when the data was being 
checked for correctness. 


Probable Cause 
System RAM Board 


U1060 to U1140 - RAM chips (O000--3FFF) 
U2040 - Dynamic RAM controller 8202A 
U5050 - Input data buffer 

U5100 - Data latch 

U5060 - Output data buffer 

U5030 - Address buffer (A8--A15) 
U5020 - Address buffer (AO--A7) 
U5040 - Parity generator 

U5090 - Parity checker 

U1040 - Parity support logic 

U4050 - I/O port D2 (bit 2) 


Error Codes---Power-Up Test No. 10 


D OOF 4 4. 7 ee | System ROM I/O Port Failure 
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The diagnostics were unable to read the data written to I/O port address D8. 


Probable Cause 


System ROM Board 


cee ee ce es cee re eee ee ee ce ee re eres me ee ce ree ce ees ee ee creme ee ee es me me mm ee ee ee ee ee es ce ce cre ee ee ree cr mee ee eee ce ce re ce re es ee ee ee re ee 


U5090 - Input data buffer 
U4090 - Output data buffer 


U4110 - Data latch 


U4120 - Output data latch 


SaaS SBS Se BBB BBB B BHA ODOCOCOCOCOOCOOCOCOOCO 


rr en rn i Dee etme 


CS80 
CS81 

CS82 
CS83 
CS84 
CS85 
CS86 
CS87 
CS88 
CS89 
CS8A 
CSSB 
CS8C 
CS8D 
CS8E 
CS8F 
CS90 
CS91 

CS92 
CS93 
CS94 
CS95 
CS96 
Coo] 
CS98 
CS99 
CS9A 
CS9B 
CSIC 
CSOD 
CS9E 
CSOF 


Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 


Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
Checksum 
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Description 


This test verifies that each ROM installed in the System ROM board has_ the 
correct checksum. The ROMs are checked consecutively from chip select 
addresses 80--9F. If a bad checksum is detected, the testing stops and _ the 
error code of the faulty ROM is displayed on the LEDs. If a ROM is not 
installed in a socket, the test skips that ROM and checks the next ROM. 


Probable Cause 


System ROM board (if failure is in EEPROMs CS80 or CS81) 


U4130 - Output data buffer 
U4140 - Data latch 

U4160 - Address latch 
U4150 Address latch 


System ROM board (if failure is in ROMs CS82--CS9F) 


U2090 - ROM select multiplexer 
U4080 - ROM select multiplexer 
U2100 - ROM select multiplexer 
U3090 - ROM select multiplexer 


Error Codes---Power-Up Test No. 11 


Program Memory OK--16K 
Program Memory 16K--32K 
Program Memory 32K--48K 
Program Memory 48K--64K 
System Memory 16K--32K 
System Memory 32K--48K 
System Memory 48K--64K 


OOOCOO0 
MM KM MM OM 


a 
>< 
a 
< 
a 


System/Program Memory - Data Error 
System/Program Memory - Parity Error 


ee ee ee eee ee eee ee ee ee eee eee ee eee ee Oe eee eee ee 


a 

> 

> 

> 

> 

OO 
eo) 


Description 


These error codes indicate a failure in either the system or program memory 
boards. The test code (first five digits) indicates which 16K block of 
memory is failing. The error code (last five digits) indicates if it is a 
data or parity error. This power-up test is not required to boot the 
ROM-resident diagnostics. In normal opoerating mode, the ROM-resident 
diagnostics are loaded and the first menu of the ROM-resident diagnostics is 
displayed on the system terminal. You should then run the Memory test. 
Refer to the 8540 Memory Diagnostic Tests in Section 16 of this manual. 
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NOTE 


The error codes will only be displayed on the LEDs if the Loop Mode 
is set (Mode switch position 4=1); otherwise, the ROM-resident 
diagnostics will load. 


Error Codes---Power-Up Test No. 12 


Eee ere DMA (System-to-Program) - System Hung 
TESTETSETTT Otero) =i 
ESSTOTETTET Tm nie te = st 
Description 


These error codes indicate an error in the transfer of a 16K address’ block 
from system memory to program memory. This test is not required to boot the 
ROM-resident diagnostics. In the event of a failure it is recommended that 
you run the ROM-resident diagnostics, as defined in the Power-Up Test No. 11. 


Probable Cause 
system Controller Board 


U2400 - CMEM Multiplexer 
U2300 - Latch 

U2080 - DMA chip 

U3090 - Latch 

U2030 - Buffer 

U2070 - Data latch 
U1090 - Bus driver 


system RAM Board 


U1060 to U1140 - RAM chips (0000--3FFF) 
U2040 - Dynamic RAM controller 8202A 
U5050 - Input data buffer 

U5100 - Data latch 

U5060 - Output data buffer 

U5030 - Address buffer (A8--A15) 

U5020 - Address buffer (AO--A7) 

U5040 - Parity generator 
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U5090 - Parity checker 
U1040 - Parity support logic 
U4050 - I/0 port D2 (bit 2) 


ERROR CODES FOR ROM-RESIDENT DIAGNOSTICS 


The following paragraphs numerically list all ROM-resident error codes for 
the basic 8540 unit, along with supporting data. This listing is presented 
in tables that contain the error codes, supporting data, and suspected 
boards/devices that relate to the detected failure. These tables are useful 


as a quick reference to the ROM-resident error codes displayed on the system 
terminal. 


Table 14-1 is an index showing the relationship of the error code, the error 
code listing, and the location of the error code listing. The error code is 
divided into two parts: xx/yyyy. The "xx" indicates the test program number. 
The ""yyyy" indicates a specific failure within the test progran. 


Table 14-1 
Error Code Listing Index 


krror Code} 


Where Listing 
| 


| 
| 
Numbers Consolidated Error Code Listing | is Located 
secssssses | sensescesnssseessessessssessseseses | saessssssssss= 
01 /yyyy : System Processor and I/O Errors | Table 14-2 
02/yyyy | Memory and Memory Function Errors | Table 14-3 
05/yyyy | PROM Programmer Errors | See Note 
O6/yyyy | 8085 Emulator Errors | See Note 
O7/yyyy | Z80 Emulator Errors | See Note 
O8/yyyy | 6800 Emulator Errors | See Note 
O9/yyyy | 8048 Emulator Errors | See Note 
OA/yyyy | 8080 Emulator Errors | See Note | 
OB/yyyy ; 9900 Emulator Errors | See Note 
OC/yyyy | 1802 Emulator Errors ' See Note 
OD/yyyy | 3870/F8 Emulator Errors | See Note 
OE/yyyy | 6500/1 Emulator Errors ' See Note 
OF/yyyy | 6801 Emulator Errors | See Note 
10/yyyy | 6809 Emulator Errors | See Note 
11/yyyy | Trigger Trace Errors | See Note 
12/yyyy | 8086 Emulator Errors | See Note 
13/yyyy | Z8000 Emulator Errors ' See Note 
14/yyyy | M68000 Emulator Errors | See Note 
| | 


NOTE 


Error code numbers 01/yyyy and O2/yyyy are for the basic 8540 unit 
and are contained in Tables 14-2 and 14-5. Error code numbers 
O5/yyyy and higher are for optional equipment associated with the 
8540 system. These error codes are defined in the associated 
service Manuals for each option. 
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System Processor and I/0 Errors 


The System Processor and I/0 Tests verify the correct operation of the 
2650A-1 microprocessor (system processor), the three ACIA ports (RS-232-C 
compatible), and other miscellaneous circuitry on the System Controller 
board. This test program is divided into 12 test modules. Each test module 
contains one or more error codes. Table 14-2 lists the error codes and 
defines the supporting data accompanying each error code. In addition to 
showing the suspected board(s), Table 14-2 also lists the sus pected 


device(s). The devices with the highest probability of failure are listed 
neh Oe gc ae 


Table 14-2 
System Processor and I/O Errors 


pa ee eet eee eee es ee ee Se ec ee ee eee ees eee ees ee ees ses es es es ee ees ees eee eee ee eee eee ee ees es eee es ee eee eee eee 
—— ae eee See cee Gee cee eee See ee oe —— am ome oem ee Sees com Gome cme eee coe fee ee Gee Gee ee eee Gee ee cee ee ee ee es ee ee ee Ge eee ae ee ce ee ee ae ee ee ee ee ee es ee ee ee ee ee ee ee ee ee ee ee ee ee a eee ee ee ee oe oe oe 


INSTRUCTION SET TEST ERRORS 


O01 /0001 LOD Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
Looping -- Test loops on entire test module 1. 
SYNC pulse is at start of module 1. 
Suspected Device -- U2050 - 2650A-1 CPU 
01 /0002 STR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
Looping -- Test loops on entire test module 1. 
SYNC pulse is at start of module 1. 
Suspected Device -- U2050 - 2650A-1 CPU 
01 /0003 ADD Instruction Error 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 2. 
SYNC pulse is at start of module 2. 
Suspected Device -- U2050 - 2650A-1 CPU 


em re ce es ee es en me mr ee ee ce ee mr ie ee rm ce te re re ee ee ee ee ee ee ee  —= ee 
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Table 14-2 (Cont) 


SS eee eee es = 
sa Se Se Seaeae ase 


01/0004 SUB Instruction Error 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 2. 
SYNC pulse is at start of module 2. 
Suspected Device -- U2050 - 2650A-1 CPU 
01 /O005 DAR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 2. 
SYNC pulse is at start of module 2. 
Suspected Device -- U2050 - 2650A-1 CPU 
01/0006 ; AND Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 3. 
SYNC pulse is at start of module 5. 
Suspected Device -- U2050 - 2650A-1 CPU 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 3. 
SYNC pulse is at start of module 3 
Suspected Device -- U2050 - 2650A-1 CPU 
01/0008 |; EOR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 35. 
SYNC pulse is at start of module 3 
Suspected Device -- U2050 - 2650A-1 CPU 
01 /0009 RRL Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 4. 
SYNC pulse is at start of module 4. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
01 /0007 | IOR Instruction Error 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Suspected Device -- U2050 - 2650A-1 CPU 
| 
| 
| 
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Table 14-2 (Cont) 


wre ae oor ae ae 
—— oe ae ome eee cee cee Gee i ee oe 


O01 /OOOA 


01 /OOOB 


01 /OOOC 


01 /OOOD 


01 /OOOE 


iis aceon faites Cami a aw enae nen eS ee 
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RRR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 4. 
SYNC pulse is at start of module 
Suspected Device -- U2050 - 2650A-1 CPU 


aS 


COM Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module 5. 
SYNC pulse is at start of module 5 
Suspected Device -- U2050 - 2650A-1 CPU 


Branch Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire branch group of 
test module 6. 
SYNC pulse is at start of branch group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 


Branch To Subroutine Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire subroutine group of 
test module 6. 
SYNC pulse is at start of subroutine group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 


Return From Subroutine Instruction (RETC) Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire subroutine group of 
test module 6. 
SYNC pulse is at start of subroutine group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 


—_—— oe oe 
_ ae ow ao 
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01 /OOOF Stack Pointer (SPO, SP1,SP2, IN PSW) Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire subroutine group of 
test module 6. 
SYNC pulse is at start of subroutine group 
of module 6. 
Suspected Device -- U2050 - 2650A-1 CPU 
01 /0010 Program Status Word and Miscellaneous Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on entire test module /. 
SYNC pulse is at start of test module 7. 
Suspected Device -- U2050 - 2650A-1 CPU 


INTERNAL TIMER TEST ERRORS 
01/0013 


Processor Speed Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on processor speed 
section of test module 9. 
SYNC pulse is at start of processor © 
speed section of test module 9. 
Suspected Devices -- U6700 - Divide network (1.25 MHz) 
U5700 - Divide network (2 MHz) 
U5600 - Divide network 
U2050 - 2650A-1 CPU (pin 1) 
2O MHz Oscillator 
01/0014 Interrupted Interval Timer Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on interrupted section of 
test module 9. 
SYNC pulse is at start of interrupted 
section of module 9. | 
Suspected Devices -- U6100 - Latch 
U5400 - Latch 
U3400 - Latch 
U5100 - Encoder 
U3030 - Decoder 
U1060 - Buffer 
U2050 - 2650A-1 CPU (pin 17) 
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Non-Interrupted Interval Timer Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on non-interrupted section 
of test module 9. 


SYNC pulse is at start of non-interrupted 


section of test module 9. 
Suspected Devices -- U5100 - Encoder 
U5200 - Support logic 
U6100 - Latch 


Latch of failing interrupt vector 


I/O TEST ERRORS 


l 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

i 

l 

| 

| 

| 

| 

| 

l 

| 

| 

| 

| 

| 

| 

| 

| 

Wrap-Back Error --- ACIA Remote Communication Port 
| ACTUAL RESPONSE = [value read at ACIA port 

| CORRECT RESPONSE = [0101 0101 or 1010 1010 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 
| 

| 

| Looping -- Test loops on wrap-back test 

of test module te. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SYNC pulse is at start of wrap-back 
test of test module 12. 


Suspected Devices -- Communications Interface Board 
U3081 - Divide network 
U3080 - Buffer 


Ui1010 - Differential line receiver 


U3030 - Decoder 

U5020 - Multiplexer 

S1060 - Baud rate switch 
suspected Devices -- System Controller Board 

U2600 - ACIA 

U4700 - Latch 

U1400 - Buffer 

U1500 - Buffer 

U3500 - Buffer 

U4700 - Latch 

2.4 MHz Oscillator 
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Wrap-Back Error --- ACIA System Terminal Port 
ACTUAL RESPONSE = | value read at ACIA pe 
CORRECT RESPONSE = [0101 0101 or 1010 1010 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on wrap-back test 
of test module i2. 
SYNC pulse is at start of wrap-back 
test of test module ie. 


suspected Devices -- Communications Interface Board 
91090 - Baud rate switch 
Suspected Devices -- System Controller Board 


U2700 - ACIA 
U45500 - Buffer 
Ui200 - Buffer 
U1500 - Buffer 
01 /OO1A Wrap-Back Error --- ACIA Auxiliary Port 
ACTUAL RESPONSE = [value read at ACIA port] 
CORRECT RESPONSE = [0101 0101 or 1010 1010 | 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on wrap-back test 
of test module ie. 
SYNC pulse is at start of wrap-back 
test of test module 12. 


Suspected Devices -- Communications Interface Board 
51080 - Baud rate switch 
Suspected Devices -- System Controller Board 


U2500 - ACIA 

U1400 - Buffer 
U1500 - Buffer 
U3600 - Buffer 
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Rate Error --- ACIA Remote Communication Port 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on wrap-back test 
of test module ie. 
SYNC pulse is at start of wrap-back 
test of test module 12. 


Rate krror --- ACIA System Terminal Port 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module ile. 


Rate Error --- ACIA Auxiliary Port 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on wrap-back test 
of test module ie. 
OYNC pulse is at start of wrap-back 
test of test module 12. 
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<xx> = | interrupt that occurred - see list of 
interrupts below] 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- No looping occurs and test continues. 
No SYNC pulse is generated. 
suspected Devices -- System Controller Board 


U6400 - INT Flip/Flop 
U6090 - Interrupt logic 
U5090 - Interrupt logic 
U2100 - Interrupt logic 
U5100 - Interrupt logic 
U4080 - Support logic 
U1020 - Support logic 
Interrupt Numbers | 


Ol - System Memory error 21 - SVC 2 

O02 - Write Protect violation 22 - SVC 3 

O03 - Program Parity error 25 - SVC 4 

O04 - HSI Interface input 24 - SVC 5 

O05 - HSI Interface output 25 - SVC 6 

O6 - Remote Port ACIA 26 - Debug SVC 1 

O7 - Auxiliary Port ACIA 27 - Debug SVC 2 

10 - System Port ACIA 30 - Breakpoint 1 

11 - Interval Timer 31 - Breakpoint 2 

12 - DMA 32 - Single Cycle 

15 - Manufacturing Test 35 - Emulator Halted 
14 - Unassigned 34 - Diagnostic 

15 - PROM Programmer 35 - TTA/RTPA (INT 29) 
16 - Unassigned 36 - RTPA (INT 30) 
17 - Unassigned 37 - RTPA (INT 31) 
20) =— SVG 4 
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Memory and Memory Function Errors 


The Memory and Memory Function Tests verify the correct operation of the 
System Memory board, the Program Memory board, and miscellaneous circuitry on 
the System Controller board. This test program is divided into 13 test 
modules. Fach test module contains one or more error codes. Table 14-3 
lists the error codes and defines the supporting data accompanying each error 
code. In addition to showing the suspected board(s), Table 14-3 also lists 
the suspected device(s). The devices with the highest probability of failure 
are listed first. 


NOTE 


The error code displayed when a parity error occurs refers to. the 
test module being run at that time. The error code does not relate 
to the error codes in Table 14-3. In general, one of the error 


codes in Table 14-3 will be displayed following a parity error. 


Table 14-3 | 
Memory and Memory Function Error Codes 


Error Code 
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MEMORY BOARD RAM TEST ERRORS 


Memory Configuration Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 


02 /0001 


Looping -- Test loops on entire test module. 
SYNC pulse generated each time 
test is rerun. 

suspected Devices -- System Controller Board 

U2040 - Buffer 

U3040 - Multiplexer 
U3020 - Support logic 
U3060 - Support logic 


Suspected Devices -- 32K Memory Board 


rm ms ree ce me me ree cm ne me ee re ce cr ee me rms res es cree ee mrs ws ee ee es ee ee i er ee ee ee ee ee ee , L, 


U6000 - Data bus enable 

U6100 - Decode ROM control logic 
U7120 - Board enable logic 

U4000 - Board enable logic 

U‘7010 - Board enable logic 

U6080 - Board enable logic 

U6090 - Board enable logic 

NOTE 


Two 52K Memory boards with all jumpers in the 
same positions will cause this test to fail. 
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02 /0001 Suspected Devices -- System RAM Board (jumper J6140 

(cont.) set for program memory) 
U35010 - Board select logic 
U3020 - Board select logic 
U2040 ~- RAM controller 
U5120 - Signal Buffer 

02 /0002 Bank Select Error 


ACTUAL DATA =| data read on the 256th read | 
CORRECT DATA = | correct data byte | 
ADDRESS = [starting address of failed 16K block] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 
Looping -- Test loops on reading the first 256 
locations in the failing bank. 
SYNC pulse generated each time 
test is rerun. 
Suspected Devices -- System Controller Board 
U2040 - Buffer 
U3040 - Multiplexer 
32K Memory Board 
U6170 = "CS" select 
U6110 - Support logic 


Suspected Devices -- 


64K System RAM Board 
U2040 - Dynamic RAM Controller 


Suspected Devices -- 


U4010 - Page logic switch 
U4020 - Page logic demultiplexer 
U3010 - Page support logic 


U3020 - Page support logic 


14-40 


U5030 - Address Buffer (A13--A15) 
U2030 - Latch (SEL) 
Bank Memory Board Order Tested 
OO Program Memory (OK--16K) 4 
O1 Program Memory (16K--32K) 5 
O02 Program Memory (32K--48K) 6 
O03 Program Memory (48K--64K ) fi 
OO Program Memory (64K--80K ) 8 
01 Program Memory (80K--96K ) 9 
02 Program Memory (96K--112K) 10 
03 Program Memory (112K--128K) 11 
O04 System Memory (OK--16K) (not tested) 
O05 System Memory (16K--32K) { 
O06 System Memory (32K--48K) 2 
O7 System Memory (48K--64K ) 5 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| U6120 - Support logic 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
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ACTUAL DATA =| incorrect data byte | 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address | 
BANK TESTED = [16K bank under test| 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 


Looping -- Test loops on writing the 4K block 
then reading up to and including 
the failing location. That location 
is then read 256 times. 
SYNC pulse is generated each time the 
test is rerun. 


| 
| 
| 
02/0003 | Row Select Error 
ACTUAL DATA =|data read on the 256th read| 
CORRECT DATA = [correct data byte] 
ADDRESS = [starting address of failed 4K block] 
| BANK TESTED = [16K bank under test] 
| PRIMARY SUSPECT = MEMORY BOARD 
| 
Looping -- Test loops on reading the first 256 
locations in the failing block starting 
at the failed address above. 
SYNC pulse generated each time 
! test is rerun. 
| suspected Devices -- 32K Memory Board 
U6170 - "CS" select 
U6100 - Decode ROM control logic 
Address Buffers 
U6010 - AO--A%3 (O000--OO0F ) 
U6020 - A4--A7 (0010--O0OFF) 
U6030 - A8--A11 (0100--OFFF) 
U6040 - A12--A15 (1000--3FFF) 
Data Buffers 
U61430 - DO--D% odd addresses 
U6140 - D4--D7 odd addresses 
U6050 - DO--D% even addresses 
U6060 - D4--D7 even addresses 
Suspected Devices -- 64K System RAM Board 
U5030 - Address Buffer (A12) 
U2040 - Dynamic RAM Controller 
Uxxxx - Page logic (See error 
code 02/0002 in this 
| table.) 
| 
| 
02 /0004 | Chip Select Error 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Error Code | Displayed Message and Definition 
02/0004 | Suspected Devices -- 32K Memory Board (For 670-6542-xXX only) 
(cont.) | 
| Even Address | Odd Address || Even Address | Odd Address 
| --------------- | ---------------- | | ------------~--- | ----------~----- 
| Bank No. 00 [| Bank No. 01 
| OOOO—- | 2000- | O001- | 2001—- {| 4000- | 6000- | 4001- | 6001- 
| 1FFE | 3FFE | 1FFF | 3FFF |! 5SFFE | 7FFE | SFFF | 7FFF 
[ee eeceees os essos- ese aaes (eee eee eee 
| Bank No. 02 | | Bank No. 03 
Bad | 8000- | AOOO—- | 8001— | AOO1— || COOO—- | EOOO- | COO1— | EOO1- 
Bit | 9FFE | BFFE | OFFF | BFFF ll DFFE | FFFE | DFFF | FFFF 
soos | ssesee2 | eseeee2| eeeeee2|eeeeeee2| | s2eeeee2|e2eeee2|e2ee2e2]e2e22=2 
O | U4010 | U3010 | U4090 | U3090 || U2010 | U1010 | U2090 | 1090 
1 | uv40o20 | u3020 | U4100 | U3100 |] ve2eo20 | U1020 | VU2100 | U1100 
2 | v4030 | U3030 | U4110 | U3110 I] Uv2030 | U1030 | U2110 | U1110 
3 | v4ok4o | u3040 | U4120 | Uu3120 || vu20o40 | U1040 | U2120 | U1120 
4 =| u4050 | U3050 | U4130 | U3130 I1 ve2doso | U1050 | U2130 | U1130 
5 | v4o60 | v3060 | U4140 | u3140 «|| Vv2060 | U1060 | U2140 | U1140 
6 | u4070 | U3070 | U4150 | U3150 |] v2070 | U1070 | U2150 | U1150 
7 | u4080 | u3080 | U4160 | U3160 || v2080 | U1080 | U2160 | U1160 
Write and read buffers -- even address 
U6050 - bits 0--3 U6060 - bits 4—--7 
Write and read buffers -- odd address 
U6130 - bits 0--3 U6140 - bits 4--7 


Suspected Devices -- 64K System RAM Board 


{Bank O04]Bank 05|Bank 06|Bank 07 


U2040 - Dynamic RAM Controller U5060 — Output Data Buffer 
U5050 - Input Data Buffer U5100 - Data Latch 


Bad | 0000— | 4000- | 8000- | CO00- 
Bit | 3FFF | 7FFF | BFFF | FFFF 
| sxeseeer | seeeeses | eeeeee= | seeeeee|es22=== 
| oO | U1060 | U2060 | U3060 | U4060 
| 1 | u1070 | U2070 | U3070 | U4070 
| 2 | u1080 | u2080 | U3080 | U4080 
| 3 | u1090 | U2090 | U3090 | U4O90 
|} 4 | u1100 | U2100 | 3100 | U4100 
— | u1110 | 02110 | U3110 | U4110 
| 6 | u1120 | v2120 | U3120 | U4120 
| 7 | 01130 | 02130 | 03130 | U4130 
| Parity | U1140 | u2140 | U3140 | U4140 
| 
| 
| 
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Addressing Error 
ACTUAL DATA =| incorrect data byte, 
CORRECT DATA = [correct data byte 
ADDRESS = | indicates failing address | 
BANK TESTED = [16K bank under test | 
PRIMARY SUSPECT = MEMORY BOARD 


Looping -- Test loops by filling the 16K block 
with background data and then reading 
(using the Marching algorithm) up to 
the failing location. The failing 
location is then read 256 times. 
SYNC pulse is generated each time the 
test is rerun. 
Suspected Devices -- 32K Memory Board Addressing Logic 
U6010 - AO--A% (0000--OO00F) 
U6020 - A4--A7 (0010--OOFF) 
U6030 - A8--A11 (0100--OF FF) 
U6040 - A12--A15 (100--3FFF) 


| 

| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| NOTE 

| Multi-bit errors in the incorrect data byte 
| indicate an address problem. Single-bit errors 
| normally indicate an individual RAM chip problem. 
| 

! Suspected Devices -- 64K System RAM Board 

! U2040 - Dynamic RAM Controller 
| U5030 - Address Buffer (A8--A15) 
| U5020 - Address Buffer (AO--A7) 
Uxxxx - Page Switch Logic (See 
: error code 02/0002 in 
| this table.) 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


02 /0006 Refresh Error 
ACTUAL DATA =[ incorrect data byte, 
CORRECT DATA = [correct data byte 
ADDRESS = | indicates failing address (relative) | 
BANK TESTED = [16K bank under test] 


PRIMARY SUSPECT = MEMORY BOARD 


Looping -- Test loops on reading the 16K block 
from the beginning up to the failing 
location. That location is then read 
256 times. 

SYNC pulse is generated each time the 
test is rerun. 
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Error Code , Displayed Message and Definition 
02/0006 NOTE 
(cont.) Failure is caused by RAM chip 


indicated by failing bit and 
address (see error code 02/0004). 


Suspected Devices -- 64K System RAM Board 
U2040 - Dynamic RAM Controller 
U4040 - Refresh Generator (REFN) 


GALTCOL Error 


02 /0009 
ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = | indicates failing address | 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 
Looping -- Test loops the running of the GALTCOL 
pattern on the failing 4K block. 
SYNC pulse is generated each time the 
test is rerun. 
Suspected Devices -- Failure is caused by RAM chip 
indicated by failing bit and 
address (see error code 02/0004). 
DMA TEST ERRORS 
DMA Static Test Error 


02 /OOOA 
' ACTUAL DATA = [incorrect data (2 bytes) | 
CORRECT DATA = [correct data (2 bytes) | 


Register Under Test 


90 = Channel O --- Address Register 
91 = Channel O --- TC Register 
92 = Channel 1 --- Address Register 
93 = Channel 1 --- TC Register 
94 = Channel 2 --- Address Register 
95 = Channel 2 --- TC Register 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on writing to and reading 
back from the failing register. 
SYNC pulse is generated each time the 
test is rerun. 
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02 /O00A Suspected Devices -- System Controller Board 

(cont.) U2080 - DMA device 
U2030 - Buffer 
U2090 - Support logic 
U4090 - Support logic 

DMA Functional Test Errors 

02 /OOOB DMA Error (System--System failure) 

02 /000C DMA Error (System--Program failure) 

02 /OOOD DMA Error (Program--Program failure) 

02 /OOOR DMA Error (Program--System failure) 


ACTUAL DATA = 
CORRECT DATA = 
ADDRESS = 


| incorrect data byte | 
| correct data byte | 
| indicates failed address | 


Failed Address 
02/000B - System Memory ('7000--7FFF) 
02/000C - Program Memory (0000--3FFF) 
02/O000D - Program Memory (4000--7FFF) 
02/000E - System Memory (4000--7FFF) 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on failing DMA test. 
SYNC pulse is generated each time 
the test is rerun. 

Suspected Devices -- For Error Code 02/000B 


U2080 - DMA device U3090 - Support logic 
U2300 - Octal F/F U3400 - Support logic 
U2400 - Multiplexer U4300 - Support logic 
U2070 - Octal F/F U3100 - Support logic 
U1090 - Bus driver U4100 - Support logic 

U5400 - Support logic 


Suspected Devices -- For Error Codes 02/000C, 02/O00D, 


U2080 - DMA device 
U2070 - Octal F/F 


and 02 /000E 
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02/0010 
02/0011 


02 /001 4 
02/0015 
02/0016 
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Data Bit Error 
Address Error 
ACTUAL DATA = | incorrect data byte | 
CORRECT DATA = | correct data byte | 
ADDRESS = [indicates failing address (FEOO--FFFF) | 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- Test loops on either a data or 
address error. SYNC pulse is 
generated each time the test is 


rerun. 
Suspected Devices -- System Controller Board 
Bad Bit FROO--FEFF FFOO--FFFF 
DO U6010 - RAM device U5010 - RAM device 
D2 U6040 - RAM device U6022 - RAM device 
Address Buffers 
U6050 - A8--A15 
- AQ--A7 
U4010 - Address Buffer 


Data Buffers 
U1060 
U1040 


Write Buffer 
Read Buffer 


MEMORY RELOCATION RAM STATIC TEST ERRORS 


Data Bit Error 
Address Error 
Reset Error 
ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = | indicates failing address, 00--OF } 
BANK TESTED = [16K bank under test| 
PRIMARY SUSPECT = MEMORY BOARD 


Looping -- Test loops on entire test module. 
SYNC pulse is generated each time 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| U6040 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
the test is repeated. 
| 
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Error Code 
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02 /0014 Suspected Devices -- 32K Memory Board 
02 /0015 
02/0016 Error Code - 0014 Error Code - 0015 
(Gomts) ~ j= -SesHe4s--eses5-45 GeteencaepeeSecce 
U7050 - Buffer U7020 - Address Counter 
U7040 - RAM U7030 - Multiplexer 
U7040 - RAM 
Error Code - 0016 
U7060 - Support logic 
U7070 - Support logic 
MEMORY RELOCATION FUNCTIONAL TEST ERRORS 
02/0017 Physical Address = OOO0--OFFF 
02/0018 Physical Address = 1000--1FFF 
02/0019 Physical Address = 2000--2FFF 
02/001 A Physical Address = 3000--3FFF 
02 /001B Physical Address = 4000--4FFF 
02/001C Physical Address = 5000--5FFF 
02 /001D Physical Address = 6000--6FFF 
02 /O01EB Physical Address = 7000--7FFF 


ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte| 
ADDRESS = | indicates failing bus address | 
BANK TESTED = [16K bank under test| 
PRIMARY SUSPECT = MEMORY BOARD 


Looping -- Test loops on entire test module. 
SYNC pulse is generated each time 
the test is repeated. 

Suspected Devices -- 32K Memory Board 

U7010 - Address Buffer 
U7030 - Address Buffer 
U7080 - Flip/Flop 


em em te em rm cm re ct me it ne ee ee ee es ne mr rn ce rm ee cee re eee ce ee en cree a ee ee ee ee ee ee ee eee ee ee eee 


U7090 - Support logic 
U7070 - Support logic 
U7100 - Support logic 
U7140 - Support logic 
U7110 - Support logic 
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02/001F 
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<xx> = [ interrupt that occurred - see list of 
interrupts below] 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


Looping -- No looping occurs and test continues. 
No SYNC pulse is generated. 
suspected Devices -- System Controller Board 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

U6400 - INT Flip/Flop 
U6090 - Interrupt logic 
U5090 - Interrupt logic 
. U2100 - Interrupt logic 
U5100 - Interrupt logic 
: U4080 - Support logic 
: U1020 - Support logic 
| Interrupt Numbers 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


O1 - System Memory error 21. - SVC 2 

QO2 - Write Protect violation 22 - SVC 3 

O03 - Program Parity error 23 - SVC 4 

O04 - HSI Interface input 24 - SVC 5 

O5 - HSI Interface output 25 - SVC 6 

O6 - Remote Port ACIA 26 - Debug SVC 1 

O7 - Auxiliary Port ACIA 27 - Debug SVC 2 

10 - System Port ACIA 30 - Breakpoint 1 

11 - Interval Timer 31 - Breakpoint 2 

12 - DMA 32 - Single Cycle 

13 - Manufacturing Test 55 - Emulator Halted 
14 - Unassigned 34 - Diagnostic 

15 - PROM Programmer 35 - TTA/RTPA (INT 29) 
16 - Unassigned 36 - RTPA (INT 30) 
17 - Unassigned 37 - RTPA (INT 31) 
20 - SVC 1 
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Error Code 


02/0022 
02/0023 
02/0024 
02/0025 
02 /0026 


02 /0030 
02/0031 
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Cannot Erase EEPROM 
EEPROM Programming Pulse <12.5 ms 
EEPROM Programming Pulse >13 ms 

Timeout while Programming EEPROM 
RAM INHIBIT not True while Programming EKPROM 


PRIMARY SUSPECT 


Looping -- Test does not loop. 


= SYSTEM RAM BOARD 


Suspected Devices -- System RAM Board 


eS 
FS 
KR 
O 
a) 


ce ae ee ge ee em re ee ee ee ee ee ew ee ee ee ee ee ee we oe ee ee ee ee ee ee wee 


PRIMARY SUSPECT 


Code - 0022 

- EEPROM #1 (CS80) 

- Input data latch 

- Output data buffer 
-~ Chip select latch 

- Switching regulator 


Code - 0023 


- Timer counter 
- Timer counter 


Code - 0024 


- Timer counter 
- Timer counter 


I/O Port D8 Problem 
ROM Checksum Problem 


Code — Q00%40 


- I/O port latch 

- Output data buffer 
- Output data buffer 
- Input data buffer 


Error Code - 0025 

U51‘'70 - Timer counter 
U4190 - Timer counter 
U6150 - Support logic 
U5150 - Support logic 
U6050 - Support logic 
Error Code - 0026 


U6140 - RAM Inhibit logic 
U6060 - RAM Inhibit logic 
U5160 - RAMINH signal buffer 


Suspected Devices -- System RAM 


Board 
Error Code - 0O0O%1 
U2090 - ROM select 
U4080 - ROM select 
U2100 - ROM select 
U4090 - ROM select 
U4100 - Multiplexer 


= SYSTEM RAM BOARD 


Looping -- Test loops on the whole test module. 


multiplexer 
multiplexer 
multiplexer 
multiplexer 
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Error Code , Displayed Message and Definition 
02 /003A Parity Always Enabled 
02 /003B Parity Generator or Checker Problem 
02 /004C Parity Always Disabled 
02 /O03D Parity Address Incorrect 


PRIMARY SUSPECT = SYSTEM RAM BOARD 
Looping -- Test loops on entire test module. 


Suspected Devices -- 64K System RAM Board 


Hrror Code - OO%A Error Code - OO%B 
U5140 - Parity Latch U5040 - Parity Generator 
U4050 - I/O Port D2 Latch U5090 - Parity Checker 


U3150 - Parity support logic U1040 - Parity support logic 
U3180 - Parity support logic U4050 - I/O Port D2 Latch 


Brror Code - OO3C Error Code -— OO%D 
U5140 - Parity Latch U5070 - Parity Address Latch 
U3180 - Parity Error Buffer (upper address byte) 
U3020 - Parity Latch Clock U5080 - Parity Address Latch 
U3150 - Parity Latch Enable (lower address byte) 
U4050 - I/O Port D2 Latch U5100 - Data Latch 

U3160 - I/O Latch 

Demultiplexer 
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POWER-UP DIAGNOSTICS 


INTRODUCTION 


This section covers the self-testing (power-up) diagnostics tests that are 
conducted within the 8540. These tests are performed before the operating 
system is booted from the ROMs on the System ROM board. The diagnostics are 
contained in a 32K (4K x 8) PROM (type 2732) device. The power-up 
diagnostics provide the following features: 


Oo Power-up tests are run automatically during power-up or restart 
conditions. These tests are sequentially executed. The tests 
verify the circuitry within the 8540 hardware that is required to 
boot and transfer the operating system from ROMs into the 8540 
system memory. If the 8540 fails any power-up test that would 
prohibit booting, the test is suspended; the power-up diagnostics 
either branch to the Critical Function Monitor (CFM) routine or loop 
on the error, depending in the setting of mode selector switch 
position 4. If the 8540 fails any power-up test that is not 
required for booting, the test is suspended; the first ROM-resident 
diagnostic menu is displayed on the system terminal or the test will 
loop on the error, depending on the setting of mode selector switch 
position 4. An error code is displayed on the 8540 LEDs: five LEDs 
on the System Controller board, one LED on the Front Control Panel, 
and five LEDs on the System RAM board. 


o The Critical Function Monitor (CFM) is a set of test routines and 
commands used to perform additional tests to determine the probable 
cause of a power-up failure. A limited set of user commands may be 
entered from the system terminal. Switch-selectable options also 
increase the capabilities of the CFM. 


Figure 15-1 shows the memory map for the power-up tests and work areas’ that 
are required in system memory. Note that the specific address locations of 
the power-up tests and CFM are not shown within the ROM. When a new version 
of the ROM is assembled, the various routines could be assigned different 
locations within the ROM. 
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Test Controller, 
Power-up Tests, 
Diagnostic ROM and Critical Func- 
tion Monitor (CFM) 
contained in 
Diagnostic ROM 


Power-up Tests 
Work Area (RAM) 


CFM Work Area (RAM) 
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Fig. 15-1 System Memory diagnostic address space. 


POWER-UP ERRORS 


Two types of errors can occur while the power-up diagnostics are running: 
fatal and non-fatal. 


FATAL ERROR 


A fatal error occurs if a fault is encountered that prohibits the 
ROM-resident diagnostics from running or prevents the operating system from 
booting. If a fatal error occurs, the test is suspended and the diagnostics 
branch to the Critical Function Monitor (CFM). 


An error code is displayed on the system terminal (if possible) and also on 
three sets of IDs: five LEDs on the System Controller board, five LEDs on 
the System RAM board, and one LED on the Front Panel labeled SELF TEST. 


NON-FATAL ERROR 


A non-fatal error occurs if a fault is detected in any part of the system 
that would not prohibit running the ROM-resident diagnostics. If a non-fatal 
error occurs, the ROM-resident diagnostics are automatically loaded and _ the 
diagnostic menus are displayed on the system terminal. 
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MODE SWITCH 


During power-up or restart conditions, the 8540 can be configured for several 
modes of operation, depending on the settings of the mode selector switch. 
The mode selector switch is a 6-position DIP switch located in the upper 
center portion of the System Controller board. Figure 15-2 illustrates the 
two types of DIP switches that may be used. Each switch position can be set 
to either OFF (OPEN) or ON (CLOSED). Figure 15-3 is a top view of the board, 
showing the switch position numbers. 


Color—Blue 
Switch action—Slide 


| 


Fig. 15-2. 6-Position DIP switch (two types). 


Color—Red 
Switch action—Rocker 
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SWITCH-SELECTABLE OPTIONS 


Figure 15-4 is a decision tree, showing various options that are available by 
Changing the mode selector switch positions. The following paragraphs 
frequently refer to Fig. 15-4. This decision tree has two main branches: 
normal (boot) branch and CFM (no boot) branch. The positions of the mode 
switches determine the various options available. Switch position 6 is read 
first, and then the remaining switches are read in a consecutive descending 
order. Switch position 6 selects one of the main branches shown in Fig. 


15-4. 
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Most Significant Most Significant 
Bit Bit 


Power-Up 
Diagnostic 
LEDs 
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Fig. 15-5. Mode selector switch and power-up LED. 


Normal Mode 
The normal (boot) operating mode is selected when the 8540 is operating 
normally (no failure indicated during power-up tests) and you want to boot 


the operating system from the ROMs. When this mode is selected, the 
following options are available: 


1. Power-up diagnostics can be run or bypassed. 


2. If an error is detected during the power-up tests, you can loop 
on the error, depending on the setting of switch position 4. 
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LEGEND: 


= Switch positions on 


‘On Mode switch 
er 1 = Switch position is OFF 
O (Open) 
% . 
wy O = Switch position is ON 
(0) (Closed) 
% 
fo) 
Y 
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eS) ‘a 
=/ \3 
@ %, 
E 2 
© fo) 
i $ 
eo) 
ER EIEI El ee 
System ~ /\-> 
oe] \ 
U 0) 
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(See Chart B) a 
Pg S 
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Boot in fe | 2 [1 | 
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(See Chart A) (See Chart A) 


TEST SELECTION - TEST MODE 2 
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DMA (System— System) 


*Designation indicates switch 
positions from left to right as shown 


in this figure. (2976-171)3920-72 


Mode switch decision tree. 
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NOTE 
The Power-Up Diagnostic ROM is used in both the 8540 and 8301 


units. Switch position 3 is set to "1" for 8540 installations and 
to "O" for 8301 installations. 


For normal 8540 operation, set the mode switch positions as shown in Table 
15-1. 


Table 15-1 
Mode Switch Settings for 8540 Normal Operation 


Switch | i 
Position | Switch Setting | Selected Option 
See aes ee 
6 | O (ON or CLOSED) | Normal mode (boot) 
5 | O (ON or CLOSED) | Run power-up tests 
4 | O (ON or CLOSED) | Branch to CFM on Error 
3 | 1 (OFF or OPEN) | Boot from 8540 
2 | O (ON or CLOSED) | Switch is not used 
| ' (reserved) 
1 | O (ON or CLOSED) | Boot operating system 
| | from ROM 
| | 


CFM Mode 
The CFM operating mode is selected by either of the following methods: 


1. If a fatal error is detected during normal power-up sequence, an 
error code is displayed on the LEDs, and the power-up test 
branches to the CFM. In this mode, the CFM is preconfigured to 
use the system terminal as the system port with no echo port. 
This means that the CFM user commands can be entered and 
displayed on the system terminal. 


2. When the mode switch position 6 is set to "1" (OFF or OPEN), the 
full capabilities of the CFM are _ selected. The CFM user 
commands can _ be entered and displayed on a choice of 
peripherals. This configuration permits the selection of either 
CFM normal mode, Test Mode 1, or Test Mode 2. Refer to Fig. 
15-4. 


Additional information on using the CFM operating mode is included later in 
this section. 
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POWER-UP/RESTART SEQUENCE 


The power-up/restart sequence is shown in the accompanying flow diagram, Fig. 
15-5. The following steps describe this sequence. (Refer also to Fig. 


15-4.) 
ie The boot ROM reads mode switch position 6. 


2. If switch position 6 is set to "1" (OFF or OPEN), the CFM mode is 
selected; mode switches 5, 4, 3, 2, and 1 are read to determine the mode 
of operation and the tests to be performed by the CFM. If switch 
position 6 is set to "O" (ON or CLOSED), the normal operating mode is 
Selected and switch position 5 is read. 


oe If switch position 5 is set to "1", the boot ROM is selected; the 
power-up tests are bypassed, and switch position 5 is read. If switch 
position 5 is set to "O", the power-up diagnostics are selected and 
executed. If the power-up tests fail, switch position 4 is read and an 
error message is displayed on the LEDs. If switch position 4 is set to 
"1", the power-up tests loop on the error. If switch position 4 is set 
to "O", the error is then classified as fatal or non-fatal. A fatal 
error branches to the CFM for further analysis and troubleshooting. A 
non-fatal error automatically loads the ROM-resident diagnostics, and 
the diagnostic menus are displayed on the system terminal. If the 
power-up tests are passed, the boot ROM is selected and mode switch 
position 3 is read. 


4. If switch position 3 is set to "1", the 8540 is selected for boot-up 
operations and switch position 1 is read. If this switch is set to "0", 
the 8550 is selected for boot-up operations. 


or If switch position 1 is set to "1", the 8540 boots in the Local Mode. 
If this switch is set to "O", the 8540 boots in the Local Mode and 
executes the STARTUP string. | 


POWER-UP TESTS 


The twelve power-up tests are sequentially executed unless an error is 
detected during any of the tests. At that time, the program displays an 
error code on the LEDs and looks at mode switch position 4. If switch 
position 4 is set to "1", the test loops on the error. If switch position 4 
is set to "O", the error is classified as fatal or non-fatal. Refer to 
Figures 15-4 and 15-5. 


TEST AND ERROR CODES 


There are two types of codes displayed on the LEDs: test codes and error 
codes. Test codes are displayed on the LEDs at the start of each power-up 
test. Error codes are displayed on the LEDs when an error is detected during 
the running of the tests. 
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Fig. 15-5. 8540 power-up/restart sequence. 
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LED Displays 


There are three sets of LED displays: (Refer to Fig. 15-4.) 


e Five LEDs on the System Controller board for diagnostic test code 
display. 


e Hight LEDs on the System RAM board arranged in two groups: 


1. Five LEDs for diagnostic error code display. 
2. Three LEDs for showing status of the System RAM board. 


e One LED on the Front Panel labeled SELF TEST. 


The LEDs on the System Controller and System RAM boards are arranged with the 
most significant LED on the left as viewed from the component side of the 
board. 


NOTE 


To view the LED displays, you must remove the top cover from the 
unit. Refer to Section 18 of this manual for directions on 
removing the top cover. 


Test Codes 


Before each power-up test is executed, a test code is sent to the two groups 
of LED displays. The five LEDs on the System Controller board display the 
test module number. The five LEDs on the System RAM board are zeroed out. 
Table 15-2 shows the test codes that are assigned to each power-up test. 


Error Codes 


When an error is detected during execution of the power-up tests, the program 
transfers control to the error routine. This routine displays the error code 
on the five System RAM board LEDs. Table 15-2 shows the error codes that are 
assigned to each test code and power-up test. 


Front Panel LED 


The LED on the Front Panel remains lit throughout the running of the power-up 
tests and during the display of an error code. This is the last LED to be 
turned off, signifying the power-up tests are completed and no error 
detected. | 
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15-10 


NOTE 


Both the test code and error code must be used to identify an 
error. In general, the error code is displayed before the 
test is executed. Thus, if a test hangs, the proper error 
code is displayed on the LEDs. 


When an error occurs, the test code and error code are 
displayed on the LEDs, the CFM then tries to display the same 
information on the system terminal. The system terminal 
displays a dump of the system processor's registers. The test 
code appears in register RO and the error code appears in 
register RI. The hexadecimal values of all nine registers are 
displayed, as follows: 


RO-XX XX XX XX XX XX XX XX XX 


Where "XX" is the hexadecimal value of each register displayed 
in successive order, as follows: 


RO R1 R2 R35 R4 RD RO PSU PSL 
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Table 15-2 
Index of Test Codes and Error Codes 


LED Indicators 
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Table 15-2 (cont) 


(a) 


| (a) | 

Power-Up sys Cont System RAM 

Test No. | Title of Test | Test Codes ! Error Codes | Fault 

Sree oe [RASS ee eee ee ee ee ee | Pe een ee ae ee ee eee eee ee 

11 | System/Program 101001 4; xx xxx | Program OK--16K 
Memory Test | Oey ie © as ae ©. | kK ae | Program 16K--32K 
1 OD OR 4 1 x x x x x |, Program 32K--48K 
| 101100 ; xxxxx | Program 48K--64K 
'o1%101 | xxxxx | System 16K--32K 
| rr TAO OF rae ae ge System 32K--48K 
| | O11%11 | x ek Sem | System 48K--64K 
| l | 
| | | | (ec) 
| > ap ep Ca ae ¢ 00000 Data error 
| | > dae ane ae < | 1 1 O01 | Parity error 
| | | | 
(2 | DMA Test (10000 | 11001 | Parity error 
| (System-to-Program) |10000 ! 00010 |} Hung during DMA 
| fo OOONONe: 4) OKO: 4 | Data Error 
| 

| | | | 


a 


EPS RE EE ES CC PESSIMIST SPSS EES: SSREE, or PRASAD 


(a) The two error code columns listed in Table 15-2 are shown 
in this manual as X XX XX/XXX XX. 


(b) The numbers in parentheses (80--9F) relate to chip select. 
addresses, which are etched on the System ROM board next 


to each ROM socket. 


(c) Either a data or a parity error code can be displayed for 
each test code listed for power-up test 11. 
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System : Program Control/Interrupt 
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Fig. 15-6. 8540 block diagram. 


POWER-UP TEST NO. 1 


Test 


Initialization 
Function 
This test presets the 8540 to ensure that the remaining power-up tests have 


an initial starting reference. 


Circuit Boards Involved 


System Controller, System RAM, and Program Memory. (See Fig. 15-6.) 
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Error Code Encountered 


asin lienanmtienendliienssatlignaandinn mmdiencaetinyamtibenmtiearcndiver-amlinnnttig-amdin collin cadhensratinnundin: aliiee atime, aadiercatienadiinssed 


TS A ED ES aE EE A eRe ee ee ae aE aE See ee ou 
OA A A A AEE eee OTN EEE ERE FOE ER OA ER AD Le AE En ee I ee a 


Oe AS ES AR A TED HE A A AT eh eS aD a eS 


| 

| 
00000/00000 ; Hung 

{ 

| 


Description 


Resets and Disables RS-232-C Ports 
qa The test writes a data byte "03" to each RS-232-C I/O port address (CA, 
CC, and CE), enabling the master reset in each ACIA. 


2. The test writes a data byte "15" to each RS-232-C I/0 port address (CA, 
CC, and CE), disabling the transmitter and receiver in each ACIA. 


Disables Interrupts and Clears Registers 


3. The test writes a data byte "00" to the following I/0 port addresses: 


T/O Port Address Function 
98 Disables DMA (DMA mode set register) 
EY Disables HSI and DMA interrupts 
KC Disables interval timer interrupt 
F5 Clears extended jump register 
F6 Clears extended address register 
BA Disables Manufacturing Test Port interrupt 


4. The test clears LEDs on the System Controller and System RAM boards. 
The Front Panel LED remains lit through the running of all power-up 
tests. It is turned off when the power-up tests are completed and no 
errors detected. 


Selects and Resets Initial Function 
5. The test selects the Diagnostic ROM and Bank O02 of system memory 
(16K--32K). The page switch register is also reset. 


6. The test sets the extended bank register to "1"s by writing data byte 


"FF" to I/0 port address F4. This selects the first 64K of program 
memory. 


7. The test writes data byte "70" to I/0 port addresses B8 and B9 for the 
Program Memory board(s), which does the following: | 
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ae Resets the memory relocation counters. 
b. Disables the memory relocation circuitry. 


C4 Disables the extended bank comparator. 


POWER-UP TEST NO. 2 


Test 


Instruction Set Test 


Function 


This 
of t 


test functionally verifies the 2650 instruction set by executing a _ set 
ests that determine the data integrity of the registers and the correct 


execution of the instruction set. 


Circuit Board Involved 


syste 


m Controller and System RAM. (See Fig. 15-6.) 


Error Code Encountered 


Se te De a ED ee mee ee nee cee Se eee ee ee cee ee ee ae ewe ee 
Ee ce EN TE eee Ne EER A A RD EE SE A eR NN I eS, 


00001/00000 


Pecan -aeadliee allie canis. onlin cadiiieeondiitesaadlie-andipes-cedliva-condikes-aadiinecuctine anda, antieecadlieecadioe-satierantiee-aoad 
A ee TN EE er ere eee en eee ee ee 


00001/00100 System RAM board 


access problem 


Description 


1. 


15-16 


A combination of tests are executed containing 2650 instructions. The 
actual results of these tests are compared to expected or predetermined 
values. If an error exists, the error code in displayed on the LEDs. 
If memory access is denied or the data is corrupted, the error code is 
also displayed. 
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POWER-UP TEST NO. 3 


Test 


Diagnostic ROM Checksum Test 


Function 

This test checks the Diagnostic ROM for correctness by using a 16-bit 
checksum calculation method. 

Circuit Board Involved 


System Controller and System RAM. (See Fig. 15-6.) 


Error Code Encountered 


. atalonnantiaenantipreantifanratslipn wadiipmentdlinenttippeamntionatallienssaliienncalitenssadtion salen aaalieesamdimanditernantitnaasdtieantionaaliercasdiiesoadtieead 


callin uaudieewantinenantassdionatliamacalianandipecelitneatalitnnaatianamdien cational 


| 

| 
00010/00000 |} Bad checksum 

| 

| 


Description 


1. This test starts at ROM address OFFD. This location is read and a 
checksum calculated, using a 16-bit checksum calculation method. The 


address is decremented and the calculations are continued to address 
OOOO. | 


Ze The calculated checksum is compared with the stored checksum at 
locations OFFE and OFFF. 


Ds If an error is detected, an error code is displayed on the LEDs. 
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POWER-UP TEST NO. 4 


Test 


Memory Refresh Interrupt Test 


Function 


! This test verifies that the memory refresh logic and the system interrupt 
circuitry is functioning correctly. 
Circuit Boards Involved 


System Controller and System RAM. (See Fig. 15-6.) 
Error Codes Encountered 


noaattlinetadliensantipeanedtitenedtttiermandiennantionsendiineantinraationsantioeamlimsslineatdie, atiienadiieennadiie ne tionsediat eat mar tadieere 


SS a o> a OS a ew OS et 4 a ee ee er ee ee as ce a 


0.0: 07 4 1 F 0-0) 0 00 


ce csmelipeareatiina.aaeliiparantinenantian.cenlioe amdinm-andiomencatitenaatibensdipmerteliinensationecndie cation amtiarcantionestes 


No interrupt 


00011/11000 Wrong interrupt 


O00 4: F004 Parity error 


Description 


1. The memory refresh interrupt circuitry is enabled by writing data byte 
"FQ" to I/0 port address D2. The test then enters a timing loop, 
waiting for the refresh interrupt to occur. If a correct interrupt 
occurs, the refresh interrupt is turned off, cleared by the interrupt 
handler routine, and the next test started. An error code is displayed 
on the LEDs if no interrupt occurs, the wrong interrupt occurs, or a 
parity interrupt occurs. 
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POWER-UP TEST NO. 5 


Test 


Boot ROM Checksum Test 


Function 


This test checks the Boot ROM for correctness by using a 16-bit checksum 
calculation method. 


Circuit Boards Involved 


System Controller and System RAM. (See Fig. 15-6.) 


Error Codes Encountered 


LE A A A A ET Re ES eR ES A RS ES Ce EE A ct SS 


Cereal va-estalign canlimeesualipnnsuilianctdlionnamdliqnaandienamtien atalienrtelimestdiacatiaraelinpretationsattionantimeant 


2? CEP <a? ace ee OE OS 4 SS ee ee a es a 


Move data error 


Description 


1. This test is similar to the Diagnostic ROM Checksum Test, but with some 
exceptions. In order to read the Boot ROM, the Diagnostic ROM must be 
disabled. Therefore, the code to perform this test must be moved from 


the Diagnostic ROM to system memory prior to disabling the Diagnostic 
ROM. 


fap The test code is moved from the Diagnostic ROM into RAM at address 
locations 1010--1055. After it is moved, the data is verified to make 
sure it was written correctly. If not, a move data error code is 
displayed on the LEDs. 


or The test then jumps to the code in RAM. 

4. The Diagnostic ROM is disabled and the Boot ROM is selected. 

De The 16-bit checksum is performed at each location for addresses 
O7FD--O000 of the Boot ROM. The calculated checksum is compared to the 


stored checksum at locations O7FE and O7FF. If an error is detected, an 
error code is displayed on the LEDs. 
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6. The Boot ROM is then disabled; the Diagnostic ROM is selected, and the 
test jumps back to the Diagnostic ROM. 


POWER-UP TEST NO. 6 


~6Test 


Parity Error Interrupt Test 


Function 


This test verifies that the parity error interrupt circuitry is functioning 
correctly. 
Circuit Boards Involved 


System Controller and System RAM. (See Fig. 15-6.) 


Error Codes Encountered 


ES EE A ENT ND EE ED cae ane ES ES GEE ES ae ee ee a ee ee ee 


OP ee Or Or OF ep A ee ee ee ee a a es ee ee ee a 


OO “0'20'-7- 50: 00:04 


Lr aentianatallterasaliteesaelliee aniline vention nations adiinerctiiaatathera alienation adipansadiomsatitcsaeTenecationsaalionncentivesanlibemenmd 


Oe > a> > > a a aS ee eS ee Oe a SES a ee Oe ee 


No parity interrupt 


00100/11000 Wrong interrupt 


Description 


ks The System RAM board parity error interrupt logic is checked by enabling 
the parity, inverting the parity check, and reading a memory location. 
When the parity is inverted, a parity error is generated on a subsequent 
read operation, and the address at which it occurred will be latched. 
This address is not checked for correctness in this test. 


Ce If no interrupt occurs or if the wrong interrupt occurs, an error code 
is displayed on the LEDs. 


or The parity interrupt is cleared by reading I/O port addresses D2 and D3. 
This is done as part of the interrupt handler routine. 
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POWER-UP TEST NO. 7 


Test 


Bank Switch and Page Switch Test 


Function 

This test verifies that bank switching can be uniquely selected for available 
system and program memory to 64K. It also verifies that page switching can 
be accomplished within system memory only (16K--64K). 


Circuit Boards Involved 


System Controller, System RAM, and Program Memory. (See Fig. 15-6.) 


Error Codes Encountered 


 natlinnatnelinensnliienecndinnseutdigncenlipeanelipnateliine atatinactdiennatdipnrattinntetienateliitacamtinnsretienattiemratincemtiaccntincattipmecatipncttipnatel 


ee a ee eo ee es ee SE ee SS SS SSC SSS SS Se = 


O- O40 4% 7 'Or0-0: 0-0 


070-4104 70:0 OO 4 Page error 


Description 


Ls The bank switching is checked first. This test writes data into the 
first location of each 16K block of program and system memory, as 
follows: 

Data 
Bank ; Written Memory Location 


—— ee ewe eee ee ee y netdliguasitien andiien-catianaalieenetionmalionaatiteesand natalie atallinn atediiton stellen analliensaaliieacamdim satin aati antieartatpnectaligmetetiteenedsenaatenna ein sselienetl 
ew @ ec er = ee ee ee eS ee es ae =e OS SS SS SS SE SS OS OS SS ES SS SE OS BS SS SS se 


| | 

\ | 

| | 

| | 

| | 
00° 7 44 | Program OK--16K 
Of 4 22 | Program 16K--32K 
02 |; 33 | Program 32K--48K 
03 | 44 | Program 48K--64K 
C4 7 Me | Not tested 
O05 | 66 System 16K--32K 
O06 | wae system 32K--48K 
O7 | 88 | System 48K--64K 

| | 

| | 
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Le 


POWER 


Test 


Bach bank is then selected and the first location is read and checked. 
If the data read is "00", it is assumed the 16K block is not present and 
the data is not checked. Only half of the data byte is required to be 
correct to pass this test. (Example: For bank 03 the data is checked 
for xxxx 0100 or O100 xxxx in binary, where "x" represents a 
"don't-care" value.) | 


If neither half byte is correct for the location checked, an error code 
is displayed on the LEDs. 


The page switching is checked next. The test writes data into the first 
location of each 8K block of system memory, as follows: 


' I/O Port | ! 

| Address D2 | Data | 
Page Data Byte | Written Memory Location 

eee es rr ee ara ee Preteen tye eee teen oe ee ng ee gee tegen Ny Or Ee ae ee, ee 

02 | 40 ae | System 16K--24K 
03 «| 60 . 22 | System 24K--32K 
O4 | 80 | 33 | System 32K--40K 
O56 | AO | 44 | System 40K--48K 
06 | CO 55 System 48K--56K 
O7 | EO | 66 | System 56K--64K 

| We | 


Rach page is then selected and the first location in each page is read 
and checked. The data is checked for a correct half byte as in Step 2. 
If neither half byte is correct for the location checked, an error code 
is displayed on the LEDs. 


-UP TEST NO. 8 


System Memory (OK--16K) 


ion 


Funct 


This 
syste 
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test verifies the data integrity of the memory locations OK--16K in the 
m RAM board. 
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Circuit Boards Involved 


system Controller and System RAM. (See Fig. 15-6.) 
Error Codes Encountered 


sansa pantedlicenaatelien nantipnantediomsetndieantivenareatiomnatetianarntalinassttliendliasmention naan santinanatiomcntionsandinmnndignsmttcenantTmnatiensnatinsna’ 


= er a> a Gr ar a er er er ee a ees ae a a ee ee a a a 


ee ee cee ee ee ee ee ee ee ee ee ee eee ae ee ee ee ee 


00:1 1-0-7 2 10:04 Parity error 


0302 4 Or F200 4 0:0 Move data error 


Description 


1. Since the Diagnostic ROM resides in the first 4K of system memory 
(OO00--OFFF), this test is divided into two parts. The memory locations 
from 1010--3FFF are checked first. The code from the ROM is then moved 
into RAM, starting at location 1010. The lower locations from 
OOQOO--OFFF are then checked. 


ale The parity is enabled during this part of the test. Starting at memory 
location 1010, the test writes the lower address byte into each location 
up to 4000. 


a Each location from 1010--4000 is then read and checked against the low 
byte of the address. 


Ae Steps 2 and 3 are repeated, using the complement of the lower address 
byte. 


De The test code is moved from the Diagnostic ROM into RAM, starting as 
location 1010. The code is checked for correctness after it is moved. 
The parity is disabled for the remainder of the test. 

or The test jumps to location 1010 and the Diagnostic ROM is disabled. The 
tests described in Steps 2, 3, and 4 are performed in memory locations 
OOOO--OFFF. 

‘Le The Diagnostic ROM is enabled, and the test jumps back to the ROM. 


8. If an error is detected during the test, an error code is displayed on 
the LEDs. 
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POWER-UP TEST NO. 9 


Test 


DMA Test (System-to-System) 


Function 


This 


test verifies that a 4K block of memory can be moved from one part of 


system memory to another part of system memory. 


Circuit Boards Involved 


System Controller and System RAM. (See Fig. 15-6.) 


Error Codes Encountered 


—— ee cee eee ee cme ee ee ee eee ee ee eee we ee ce ee ee eee ee ee oe 
Sewoees Swe eS SSS ES SS SB Se SS =e we we 


00111/11001 


aed eaihaccntipnamelieadiinaalitnssiicasadianalies adie camiieaiien qapiiee sande andizacaatien-cathesesatiomsnatignasediatad 


wees SSeS SSS SSS SS SS SS eS 


OO. 4.4 fF O20? 0% 7. 0 Hung up during DMA 


Or Ora: th FOO: Oni 4 Data error 


Description 


lie 
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This test programs the DMA to transfer a 4K block of system memory from 
a starting address of 2000 (2000--2FFF) to a starting address of 3000 
(3000--3FFF) in system memory. 


The parity is enabled, and a descending count pattern (FF, FE, FD, FC, . 
. - OO) is loaded into the 4K block of system memory (2000--2FFF). 


The transfer is started and the 4K block of system memory (2000--2FFF) 
is transferred to 3000--3FFF in system memory. 


The transferred data is checked for correctness. 


If an error is detected, an error code is displayed on the LEDs. 


POWER-UP TEST NO. 


Test 


System ROM Board -- ROM Checksum 


Function 


10 


This test checks each ROM device 
correctness, using a 16-bit checksum calculation method. 


Circuit Board Involved 


System Controller, System ROM, and System RAM. 


Error Codes Encountered 
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detected 


on the 


(See Fig. 


, ondli aenliien sealihaseaallinnscaiinscudliesasdtiinscadiien-coieeacaditecodiaeamditesandieandiensadiitesadie-cdiieessatiensadieerandtiesrsdllrantieradtie ad 


CORO ORONO OR ORONO ORONO OCR OR OROROROROR OCR ORORORORS 


— Ss oe oh oh oh eh od he eh oe ek eh ee ee ee ee ee le 


COR OROCROROCROROROROROROROR ORO OROROROROROCROROCROROES 


OOOO ROROROR ORO OROROROR OR ORCC ORO ORO OR ORORORS 
CORO ORONO OR ORCC ORONO OR OR ORONO OR ORO OR ORORORS 
Pa a RS RS 


nn eke keke lolololonolonololonolene 
=~==CODDDDCDOOFAHA327242+2+=00000000 
OOF +F]=+=0000F+=]=]-0000F7++0000 
COS O OSS Oo ]H60 01060000 
=O +0-0=0+=0+=0-0=07=0-=07=0+=0-0 


=miOoO ONAN NADU FW PP 


OWWWWOWUWOWWOUWUADMOAAAAAOA WA OW MW MW MO 
we Re NR a a a fe a fa es fe fe OS 8 es fe HY RY DY NY EY 
Qu 


OMAAADUNPWNM -~OHAVaAW 


ee ee wee ee ee ee oe cee cms em oe ee ee ee 
eGSerwoeoe ewe Ss SS Se SS ee 


Port failure 


checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 
checksum 


15-6.) 


System ROM board for 
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Error Codes Encountered (cont) 


asteiaensncneiinemmdiparesetianaaselinasndlinaantlinncatalivnsmdimensesttemnatlion-antivnadin- cade ediananttionnaniienasgliterasalinemealimasaditaa aaaetbeemateltencae’ 


ce ee a a ee ee ee ee ee ee ee ee ee ee Se 


L aadiinenveniperediinnanatinaatelitnan tie nadinearentinancedinsaaticesamtiscsutereaalitenscationatelinaatpeatd 


(9A) Bad checksum 
(9B) Bad checksum 
(9C) Bad checksum 
(9D) Bad checksum 
(9E) Bad checksum 
(9F) Bad checksum 


NOTE 


The numbers 80--9F relate to chip select addresses. Figure 3-7 (in 
Section 3 of this manual) shows the location of each ROM socket. 
These numbers correspond to the number etched on the System ROM 
board socket, as follows: 


80 


HE PROM1 


81 BE PROM2 


a 


82--9F = ROMs 


Description 


1. 
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The correct operation of the chip select latch U4110 is verified by 
writing and reading a bit pattern to/from the latch. The two data bytes 
D5 and AA are successively written to and read from I/O port address D8. 


Starting with chip select address 80, each ROM is selected and the ROM 
Size is read and stored. A ROM checksum is then calculated, using a 
16-bit checksum calculation method. The calculated checksum is compared 
with the stored checksum. If the checksums match, the next ROM is 
selected and its checksum calculated. If the checksums do not match, 
the test terminates and the error code of the failing ROM is displayed 
on the LEDs. 


When a ROM is selected, if the ROM size is read as FF, it is assumed 
that no ROM is present and the next ROM is addressed. No error code is 
displayed if no ROM is installed in a socket. 
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POWER-UP TEST NO. 11 


Test 


System/Program Memory Test 


Function 


This test verifies the data integrity of the remaining system and program 
memory locations to 64K. This test is similar to Power-Up Test No. 8, 
except that the complement data test is not performed. Since system memory 
OK--16K was checked during Power-Up Test No. 8, it is not checked during 
this test. 


NOTE 
The circuitry tested in this power-up test is not needed to boot 
the system. If an error is encountered during this test and the 
mode selector switch position 4 is set to "O" (do not loop on 
error), the first ROM-resident diagnostic menu is displayed on the 
system terminal. You should then run the 8540 Diagnostic Memory 
Tests. Refer to Section 16 of this manual. 


Circuit Boards Involved 


System Controller, System RAM, and Program Memory. (See Fig. 15-6.) 
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Error Codes Encountered 


t natlivennsatipeenacliizerandipesatdtiesanalisareaaipeasuntin nailer aiken aniieccadties-atienasdiionsatiasadiinnselicasadioesentiiteqaiioeatersadliee melissa’ 


Program 16K--32K 
Program %32K--48K 
Program 48K--64K 
System 16K--32K 
System %32K--48K 
System 48K--64K 
Data error 


Parity error 


NOTE 


A separate error code is assigned to each 16K block. There can be 
a data or parity error displayed for each of the seven error codes. 


Description 


Parity is enabled during this entire test. Bank 00, OK--16K in program 
memory, is addressed first. The test writes the lower address byte into 
each location in the 16K block. The memory is then read to verify the 
data at each location. 


roe The next bank 01, 16K--32K in program memory, is addressed next. The 
test is the same as in Step 1. 

5 This procedure is followed for each of the remaining 16K blocks of 
program and system memory. The order of testing is from _ the 
bottom-to-top of program memory and from 16K-to-top of system memory. 

4. If an error is detected, an error code is displayed on the LEDs and the 
first ROM-resident diagnostic menu is displayed on the system terminal. 
(Providing the mode selector switch position 4 is not set for looping. ) 
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POWER-UP TEST NO. 12 


Test 


DMA Test (System-to-Program) 


Function 


This test verifies that a 16K block of memory can be moved from one part of 
system memory to another part of program memory. 


NOTE 


The circuitry tested in this power-up test is not needed to boot 
the system. If an error is encountered during this test and the 
mode selector switch position 4 is set to "O" (do not loop on 
error), the first ROM-resident diagnostic menu is displayed on the 
system terminal. You should then run the 8540 Diagnostic Memory 
Tests. Refer to Section 16 of this manual. 


Circuit Boards Involved 


System Controller, System RAM, and Program Memory. (See Fig. 15-6.) 


Error Codes Encountered 


. soametiippasttiiee aaatiieeanalitonsamtiioncaciioeasditae aniienandinsantiearatiensnditenatiieratieramtitrentinnnamiivrsadinenaatitaediienaadion sath sation’ 
SE TE EE EE AES RS NS A ETE aR ED EE EE ER NS AE RS ee 


1: OO 00 fa O04 


a UD mS aE EE AE ED eR OE TS UE ae ED SE Ee ee ee eee ee ee 
A RN TNE ES A A TN aE a PR ca AER ER STN TR ES ee eee eee 


1°00). OO: 070: 4) © 


1: Ori. O80; 0090, 4 


Description 


Te Program Memory is cleared from OOQOO--3FFF. 
Zs This test programs the DMA to transfer a 16K block of system memory from 


a starting address of 4000 (4000--7FFF) to a starting address of 0000 
(0000--3FFF) in program memory. 
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Ds The parity is enabled, and a descending count pattern (FF, FE, FD, FC, . 
- - OO) is loaded into the 16K block of system memory (4000--7FFF). 


4. The transfer is started and the 16K block of system memory (4000--7FFF) 
is transferred to OOOO--3FFF in program memory. 


D6 The transferred data in program memory is checked for correctness. 


6. If an error is detected, an error code is displayed on the LEDs and the 
first ROM-resident diagnostic menu is displayed on the system terminal. 
(Providing the mode selector switch position 4 is not set for looping.) 


ERROR CODE LISTING FOR POWER-UP DIAGNOSTICS 


A consolidated error code listing is provided in Section 14 of this manual. 
This listing is provided as a quick reference to the power-up diagnostic 
error codes and lists the possible causes for the failure. 


CRITICAL FUNCTION MONITOR 


The Critical Function Monitor (CFM) provides a limited troubleshooting 
capability in the event that one of the power-up tests fails and the 8540 
cannot boot the operating system from the ROMs. The CFM contains several 


test routines and a limited set of user commands that may be entered from the 
system terminal. 


The CFM can be accessed by either of two methods: (Refer to Fig. 15-7.) 


1. Normal access to the CFM is via the mode switch. If mode switch 
position 6 is set to "1" (OFF or OPEN), the CFM mode is entered. 
This method utilizes the full capabilities of the CFM. 


2. The other method is during the power-up tests. If a fatal error 
is detected during execution of any power-up tests, the CFM mode 
is entered. This method is limited and only the user command 
set can be used. 


Since the second method of entry into the CFM is preconfigured or fixed, so 
that only the user command set can be entered from the system terminal, only 
the first (normal) method of entry to the CFM is discussed in the following 
paragraphs. | 


CFM MODE 


The CFM mode is selected when mode switch position 6 is set to "1" (OFF or 
OPEN). This is the right branch of the mode switch decision tree shown in 
Fig. 15-7. Mode switch positions 1--5 provide selectable options for 
reconfiguring the CFM. Mode switch position 5 configures the CFM for either 
Normal Mode or Test Mode. 
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Non-Fatal Error 
Display ROM- 


Diagnostics S 
& 
No oF 
RS 
2 
<& 
x 
Yes Branch o 
to CFM 
S 
+O 
_Loopon of 9 
~ Error 
O=Error 4 
Power-up 4 
Tests O System 
Port 
S) O° (See Chart B) 
s Y 
= 2 
& ar 
Not used ey Sy 
set to "0" (o] 
8550 
s/f \e 
2) 
2 2, 
>) 
Boot in Boot in 


Local Mode 
Execute STARTUP 
String 


Local Mode 


(See Chart A) 


System Termine 00 
ee 
[10 
ne 


HSI/DMU 


Figs 15=f< 


[No Echo Pon | 00 
re 
ee 
[asvomy 


LEGEND: 


7. (J = Switch positions on 
Cn Mode switch 
oy 1 = Switch position is OFF 
O (Open) 
‘ny O = Switch position is ON 
we) (Closed) 
% 
(o) 
Y 
s/\. 
s/ \% 
= % 
% ~ 
E 2 
Oo ° 
: % 
© 


- 
o/\\ 
5°] 0°) 
Echo s % 
Port ne 3S 
? % 
K © 
ro) ~ 
3 {2 |t 
> Test 
e/\e Selection 
£ 3 (See Chart C) 
a S 
i io] 
© & 
2b} [2y4 
Test 1/0 Test 1/0 
Port Port 
(See Chart A) 


TEST SELECTION - TEST MODE 2 
TEST DESIG * 


[aesocru | 000 
Refresh inerapt | 001 
[Ponty rorine | 010 
[Bonk age Seer [017 
[700 
| tor | 


Sys Memory 0000— 3FFF 
DMA (System—System) 


* Designation indicates switch 
positions from left to right as shown 


in this figure. (2976-171)3920-75 


Mode switch decision tree. 
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Normal Mode 


In Normal Mode, a limited set of user commands may be entered from the system 
port with or without an echo port. (The user commands are defined later in 
this section.) The system port is determined by mode switch positions 4 and 
3. The echo port is determined by mode switch positions 2 and 1. 


Test Mode 


Mode switch position 4 selects one of two test mode options: Test Mode 1 or 
Test Mode 2. Test Mode 1 consists of two data communications tests, pattern 
and loopback. These two tests provide verification of I/0 ports and any 
devices that may be attached to the 8540. Both tests may be performed on any 
one of four I/O peripheral ports: system, auxiliary, remote communications, 
or HSI. The Pattern Test sends an ASCII string to the terminal (selected by 
mode switch positions 2 and 1). The test is generated continuously until one 
of the mode switch positions 6, 5, 4, or 3 is changed. Depending on how the 
Pattern Test is entered, you may need to toggle the RESTART switch to start 
the ASCII string. The Loopback Test accepts a character entered from a 
terminal (selected by mode switch positions 2 and 1) and loops it back to the 
same port. 


Test mode 2 permits you to execute one of six power-up tests on an individual 
basis. The six tests are listed in Chart C of Fig. 15-7. The test is 
selected by the settings of mode switches 3, 2, and 1. 


CFM USER COMMANDS 


The CFM permits you to enter a limited set of user commands from the system 
port. : 


Command Conventions 


The CFM command line is preceded by the CFM prompt character, a pound sign 
("#"). Each command line consists of a command name or a command name and 
one or more parameters, followed by a carriage return. The command name and 
parameters are separated by spaces. 


Kach command name consists of two alphabetic characters. The parameters are 
two- or four-character hexadecimal addresses. An optional looping parameter 
"L" is available with some of the commands. (The commands are described 
individually later in this section.) 


When the looping (L) parameter is included in the command line, the CFM 
command is executed repeatedly until you press any key on the keyboard. The 
looping parameter generates a sync pulse for each loop by addressing the Sync 
I/O port. This pulse may be used to trigger an oscilloscope or logic 
analyzer. 
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NOTE 
When the looping parameter is included, the sync pulse is generated 
by addressing the sync I/0 port immediately before the test starts. 
The syne test point is located near the top center of the System 
Controller board. Refer to Section 4 of this manual for additional 
information on the Sync I/O port. 


The command name and parameters are defined for each command in a "SYNTAX" 
block. Command names must be entered as_ shown. Parameters enclosed in 
braces "}}" must be included in the command line. Parameters enclosed in 
brackets "||" are optional. Braces and brackets are used for syntactical 
representation only and should not be entered as part of the command line. 


CFM Error Codes 


When a command name or parameter is incorrectly entered, an error code is 
displayed on the next line of the system terminal. The error code is 
contained in register RO of the system processor's register dump. The 
register contents are displayed in the following order: 


RO R1 R2 R35 R4 RD RO PSU PSL 


The four error codes are as follows: 


ee cee ae ce eee ee ee ee ee ee ee cee cam ee eee ce ce core ee eee ce ce ee re ee ce cr ce ee es es a es ee oe 
ee ee sere eerwe ate aes ee eee eee ee ee ee eee ee een ate eete eee cme. cee awe ATE ee ee eee ED eee ee ees eens Te ee ee ee eee a a ee ae ae oe ee oe 


| 
i 
| 
RO=40 | Unrecognized command 
| 
RO=4 1 | Illegal hexadecimal character 
| 
RO=42 | Illegal delimiter 
| 
RO=43 | Illegal I/0 port 
| 
\ 
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DESCRIPTION OF CFM COMMANDS 


Table 15-3 is a list of the CFM user commands. These commands are described 
individually on the following pages. 


Table 15-3 
CFM User Commands 


Command | Command Title | Function 
=== == | == SSS SS SSS TST STS TT TTT === SASS SS STS ST TT TT TTT TIT TTT TTT TTT TST TT 
DI | Dump I/0 port | Allows you to examine I/O ports. 
| | 
DR Dump registers | Allows you to examine the system 
| | processor's registers. 
| 
BX Examine or Deposit Permits you to examine or modify 
| | system/program memory addresses. 
| 
GO Branch to address ! Permits execution of user-entered 
| | test routines. 
| | | 
WR | Write I/O port | Permits writing to I/O ports. 
| | 
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DI - Dump I/0 Port 


Se pe ee ee Ge ee er a a ee ne 


syntax 


DI {port address} [L | 


PARAMETERS 


port address The two-digit hexadecimal address of the I/0 port 
being examined. 


L Causes the DI command to be repeatedly executed 
until you press any key on the keyboard. 


REQUIREMENTS 


This command permits you to examine the status or data registers for specific 
I/O port addresses. The system terminal displays the data byte for the 
specified address. Table 15-4 contains a list. of legal I/0 port address 
assignments. If an illegal I/O port address is entered, the error code RO=43 
is displayed on the system terminal. 


EXAMPLES 
#DI CA 

CA=0C 

if 


Displays the data byte "OC" associated with I/O port address CA. Returns the 
CFM prompt character. 


#DI CE L 
CE=02 
CE=02 
CE=02 
CE=02 


CH=02 <----- Key pressed on keyboard 
it 


Displays the data byte "02" associated with I/0 port address CE. The "L" 
parameter causes this command to loop (execute repeatedly) until you press a 
key on the keyboard. Returns the CFM prompt character. 
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Table 15-4 
I/O Ports Used With DI and WR Commands 


ee  susdsiauen ORO. cicscuiubnsunisiaintai 
“ih } B/W. | Remote Communications Port = ACTA control and 
| | status 
CB : R/W | Remote Communications Port - ACIA data 
Ce : R/W : Auxiliary Port - ACIA control and status 
CD | R/W : Auxiliary Port - ACIA data 
CE : R/W | System Terminal Port - ACIA control and status 
CF | R/W : System Terminal Port - ACIA data 
E8 | R/W | HSI Communications Port data 
E9 } R/W | HSI Communications Port control and status 
BA : R/W : Manufacturing Test control and status 
EB | R/W | Manufacturing Test data 
EC : W | Interval Timer Control Port 
EC ! R } 2650A-1 Reset (system processor) 
BD : W : LED Write Port 
ED | R | Switch Read Port 
EE | W | Bank Switch Port (WR command only) 
EF | R | Syne Test Point Port (DI command only) 
| | 
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DR - Dump Registers 


PARAMETERS 


none 


REQUIREMENTS 


This command displays the contents of the nine registers in the system 
processor. The DR command may be included in a user-entered test routine to 
display the register contents of a specified location (in either system or 
program memory), during the execution of the test routine. 


HXAMPLE 


#DR 
RO=OD OF OO OO 02 00 AT 65 40 
#f 


Displays the hexadecimal value in each register at time of the dump. The 
registers are displayed in the following order: 


RO R1 R2 R3 R4 RD RO PSU PSL 
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EX = Examine or Alter Memory Contents 
| ovyntax | 


| BX faddress} [L | 


PARAMETERS 


address The four-digit hexadecimal address of the program or 
system memory location you want to display or alter. 
Leading zeros must be included. 


L Causes the EX command to be repeatedly executed 
until you press any key on the keyboard. 


NOTE 

The EX command is normally used to examine system memory in the 
range O--%32K (OO00--7FFF) . Program memory can also be examined: 
first, use the bank switching feature, and then write to I/0 port 
EE with the associated data byte of the desired 16K block of 
program memory. (Refer to Section 4 of this manual for additional 
information on bank switching.) Figure 15-8 shows the relationship 
of the 16K blocks and associated data bytes (I/O port address EE) 
to the address locations in program memory. The bank switching 
feature switches the individual 16K blocks of program memory into 
the system processor's upper 16K address space (16K---32K). 
Therefore, to examine address 8000 in program memory, the command 
"WR EE 02" must be entered prior to the command "EX 8000". 
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1/O Port 
4K Block Address - EE 
0000- oe a 


0000- 
OFFF-|. ---— 
1000- 


3FFF- 
4000- 


Diagnostic Data Byte 
00 


3FFF- 
4000- 


Data Byte 
01 


7FFF- 
8000- 


7FFF- Data Byte 
02 


System Memory BFFF- 
Cooo- 


Data Byte 
03 


FFFF- 
Program Memory 


(2976-1)3920-76 
Fig. 15-8. System and program memory allocation 
REQUIREMENTS 
Examining Memory 


This command displays the contents of a specified memory address on the 
system terminal. Press the RETURN key to terminate the EX command. If the 
"L" parameter is included, the specified memory address and its contents are 
repeatedly displayed until you press any key on the keyboard. 


successive Examination of Memory 


This command may also be used to display the contents of successive memory 
locations. When only an address parameter is entered (without the "L" 
parameter), you can display the contents of successive locations by 
repeatedly pressing the space bar. Press the RETURN key to terminate the EX 
command. 


Altering Memory 


The EX command also allows you to alter data located at the specified address 
and at subsequent addresses. To alter the displayed data contents, enter a 
two-digit hexadecimal data value (do not press the space bar). The entered 
digits will be displayed; the EX command outputs a space to delimit between 
the data bytes entered. Press the RETURN key to terminate the EX command. 


The EX command may be used to enter user-entered test routines into memory. 
You may also use the EX command to enter data continuously into the same or 
successive addresses. When you enter tthe "L" parameter, the new data byte is 


then repeatedly written to the location(s). Press the RETURN key to 
terminate the EX command. 
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#EX OFFF 
OFFF=03 


Displays the data byte 


EXAMPLES 


"03" at address 2FFF. Pressing the RETURN key 


terminates the command and returns the CFM prompt character. 


#EX OFFF 
2FFF=03 OF OO 01 5C 29 89 


Displays the data byte at 
times, data is displayed 
RETURN key terminates the 


#EX OFFF 
OFFF=03 FF FF FF FF FF FF 
if 


Displays the data byte at 
seven addresses, enter 
RETURN key. Pressing the 
the CFM prompt character. 


#EX FFF 

2FFF=FF O03 L 

it 

Displays the data at 
press the RETURN key, the 
the specified address. 


is terminated and the CFM 
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address 2FFF. 


address 2FFF. When the space bar is depressed six 
at the next six successive addresses. Pressing the 
BEX command and returns the CFM prompt character. 


FF 


address 2FFF. To change the contents of the next 
"FF" seven times without pressing the space bar or 
RETURN key terminates the EX command and returns 


When you enter "03" and "L", and then 
new data byte "03" will be repeatedly written into 


When you press the RETURN key again, the EX command 


prompt character is displayed. 
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GO - Branch To Address 


1 ee ee 
 vyntax 


GO {address} ba 


PARAMETERS 


address The four-digit hexadecimal address where execution 
of the user-entered test routine is to start. 
Leading zeros must be entered. 


L Causes the called user routine to continue looping 
until you press any key on the keyboard (providing 
the looping routine is called for in the user 
routine). 


REQUIREMENTS 


This command allows you to direct control of the system processor to any 
location in memory for execution of your user-entered test routines. The G0 
command is an absolute branch to the specified memory location; therefore, at 
the end of the user-entered test routine there must be a branch to the start 
of the CFM or a call to the looping routine. Otherwise, the CFM must be 
re-entered by toggling the RESTART switch. 


HXAMPLES 


#GO 4000 
# 


The CFM branches to address 4000 for execution of a user-entered test 
routine. If the CFM prompt character is not displayed, toggle the RESTART 
Switch. 
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WR =- Write I/0 Port 


| oyntax | 


| 
l 
l 
| WR {port address} {data byte} [1] 
l 


PARAMETERS 
port address The two-digit hexadecimal address of an I/O port. 
data byte A two-digit hexadecimal value. 
L Causes the WR command to be repeatedly executed 


until you press any key on the keyboard. 


REQUIREMENTS 


This command permits writing to a legal I/O port address, as listed in Table 
15-4. This command is used to modify the contents of control or data 
registers associated with the specified I/0 port address. Nothing is 
displayed on the system terminal except the CFM prompt character when the WR 
command has completed execution. When the "L" parameter is included, data is 
repeatedly written to the I/O port; the prompt character is not displayed 
until you press a key on the keyboard. If an illegal I/O port address is 
entered, the error code RO=43 is displayed on the system terminal. 


EXAMPLES 


#WR EQ FF 
#f 


The data byte "FF" is written to 1/0 port address E9. The prompt character 
indicates that the command has finished executing. 


#WR ED FF L 


The data byte "FF" is written repeatedly to 1/0 port address ED until you 
press a key on the keyboard. The CFM prompt character indicates the 
completion of execution. 
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HOW TO USE THE CFM 


The CFM provides a limited capability for isolating 8540 system failures. 
However, to execute any of the CFM commands the system terminal must be 
Operational. 


Isolation of Typical Problems 


The following paragraphs describe how the CFM may be used to isolate typical 
failures or problems. This discussion is not intended to be comprehensive, 
but instead to briefly define how the CFM commands and tests can be used _ to 
obtain information regarding various problems. 


I/O Problems 
I/O problems may be isolated in the following ways: 


1. The CFM commands DI or WR may be used to read from or write to 
the various I/O ports. The looping "L" parameter may be added 
to the command line and a logic analyzer triggered from the 8540 
sync pulse. The looping feature lets you verify that the 8540 
data bus is being changed with the WR command or that it 
contains the same readout as displayed by the DI command. For 
specific bit information contained in the associated data byte 
of each I/0 port address, refer to the I/0 Port assignments in 
section 19 of this manual. 


2. Set the mode selector switches for Test Mode 1. Refer back to 
Fig. 15-7. An ASCII pattern or loopback test can be performed 
on the four I/0 ports: system terminal, auxiliary, remote 
communications, and HsI. 


3. A user-entered test routine may be used to test I/0 port 
addresses that cannot be entered with the DI and WR commands. 
Refer to Table 15-4 for a list of the legal I/O ports for the DI 
and WR commands. 
System Processor Problems 
The system processor can be tested for suspected problems by executing the 
2650 Instruction Set Test. This test is executed by setting mode switch 
positions 6, 5, and 4 for Test Mode 2 and switch positions 3, 2, and 1 for 
2650 CPU test. (Refer back to Fig. 15-7.) 
System Memory Problems 


System memory problems may be isolated in the following ways: 


1. Set the mode switch to execute the System Memory Test in Test 
Mode 2. (Refer back to Fig. 15-7 for mode switch settings.) 
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2. The CFM command EX may be used to read and write to suspected 
bad memory locations. The EX command many also be used with the 
looping (L) option in the command line. An oscilloscope or 
logic analyzer can be triggered by the 8540 sync pulse. 


Limitations in the Use of CFM Commands 
When using the CFM commands, observe the following limitations: 


1. If you are using the switchable I/0 port features in "Normal 
Mode", when you select the same port for "system" port and 
"echo" port, each character is displayed twice on the terminal. 


2. The CFM command DR is best used from a user-entered test 
routine. The DR command may be executed whenever the CFM prompt 
character appears. However, the displayed register contents 
will always be the same. 


3. The CFM tests require locations 1000--10A8 as a workspace in 
system memory. If this workspace is disturbed by user-entered 
routines or other causes, the results are unpredictable. 


User-Entered Test Routines 


User-entered test routines can be used to isolate other problems or failures. 
This technique requires considerable knowledge of the 2650A-1 instruction set 
and programming capabilities. 


User-entered test routines are entered in system memory with the CFM command 
HX. The EX command may also be used to examine memory locations to verify 
that the entered test routine is correct. The CFM commands GO and DR, with 
the looping option (L), may be used in conjunction with the user-entered test 
routine. The starting addresses for these routines are as follows: 


e Looping routine = OD99 
e DR command routine = OBA5 
@ Mode select module (start of CFM) = ODDE 


The looping routine, in conjunction with a user-entered test routine, will 
continually loop the test routine until you press any key on the keyboard. 
The DR command routine will dump the system processor's registers. This 
routine can be called at any time in your test routine. The mode select 
module returns your test routine to the start of the CFM. This routine 
should be called last in your user-entered test routine. If the looping 
routine is used, you do not need to use the mode select module. 
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User-Entered Test Routine Examples 


Table 15-4 lists the legal I/O port addresses that can be written to or read 
from with the CFM commands WR and DI, respectively. A user-entered routine 
can be used to write to or read from any port address in the 8540. Here are 
three examples of test routines that address I/0 ports. 


Kxample 1. Write To I/O Port FC---Display Data Byte 
0457 LODI,RO O5‘7H ;load data byte 57 in RO 
D4FC WRTE,RO OFCH j;write data byte to I/0 
saddress FC 
SFOBA5 BSTA, UN ;branch to display registers 
;routine 
1 FODDE BCTA, UN sreturn to start of CFM 
Example 2. Read and Display Data Byte From I/O Port C7 
5ACT7 REDE,RO OC7H j;read data byte at 1/0 
saddress C7 
SFOBA5 BSTA,UN ;branch to display registers 
;routine 
1 FODDE BCTA, UN sreturn to start of CFM 
Example 3. Repeatedly Write To I/0 Port C2---Display Data Byte 
O4B8 LODI,RO OB8H ;load data byte B8 in RO 
D4C2 WRTE,RO OCEH jwrite data byte to I/0 
saddress C2 
SFOBA5 BSTA, UN ;branch to display registers 
| ;routine 
1FOD99 BCTA, UN ;branch to looping routine 


The test routines used in these examples may be used for other I/0 port 
addresses by substituting data bytes or I/0 port addresses. Example 3 
contains the looping routine. The data byte B8 will be continually written 
to I/O port address C2 until you press any key on the keyboard. 


NOTE 

Most of I/0 port addresses contain separate write and read 
registers. Therefore, you cannot read the port to verify that the 
correct data was written to the port. However, the DMA registers 
have a read/write capability (1/0 ports addresses 90--97). But, 
you must write and read the specified DMA port twice, because’ the 
low and high bytes of the 16-bit registers are loaded or read 
consecutively. 
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Entering Test Routines 


The test routine is entered into system memory with the EX command. The CFM 
must be in the normal mode of operation. To enter Example 1 (Write to I/0 
Port FC), use the following commands. (Be sure the test routine is entered 
above the workspace in RAM.) 


#BX 2000 
2000=95 04 57 D4 FC 3F OB A5 1F OD DE 
# 


When the RETURN key is pressed, address 2000 contains the data byte 95. (The 
data byte may vary with each examination.) The ten data bytes contained in 
Hxample 1 are then entered from the terminal. Pressing the RETURN key 
terminates the EX command and returns the CFM prompt character. The test 
routine can now be executed with the GO command, as follows: 


#G0 2000 
RO=57 30 30 OO 03 O02 AT 62 40 
# 


The GO command executes the test routine at address 2000, when the RETURN key 
is pressed. When the routine is executed, the system processor's registers 
are dumped immediately after the data byte is written to the I/0 port. 
Register RO contains the value of the data byte (57) written to I/O port FC. 
The values displayed in the other registers may vary. If the looping routine 
(1FOD99) is substituted for the last instruction (1FODDE), the test routine 
is then executed as follows: 


#60 2000 L 


When the RETURN key is pressed, the register dump will be repeatedly 
displayed until you press any key on the keyboard. 
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Section 16 


ROM-RESIDENT DIAGNOSTICS 


INTRODUCTION 


This section describes the ROM-resident diagnostic test programs that are 
contained in ROMs on the System ROM board. These diagnostic test programs 
provide an easy way of performing 8540 verification and board-level fault 
isolation. The test programs are executed by user-entered responses to menu 
displays on the system terminal. 


The ROM-resident diagnostic tests are entirely separate from the power-up 
diagnostic tests discussed in Section 15 of this manual. However, the 
ROM-resident diagnostics are dependent on the results of the power-up 
diagnostics. 


This section presents an overall view of the diagnostic system, explains the 
menu displays, and contains a detailed explanation of each diagnostic test 
program. The error codes for each test are included in the discussion of 
that test. Section 14 of this manual contains a consolidated error code 
listing of all power-up and ROM-resident error codes. 


DIAGNOSTIC SYSTEM OVERVIEW 


Before the 8540 diagnostic test programs can be loaded, the 8540 power-up 
diagnostic tests must be passed. If any power-up test fails, the power-up 
diagnostics branch to alternate modes, as follows: 


1. If a fatal error is detected by the power-up diagnostics, the 
diagnostics branch to the Critical Function Monitor (CFM) and 
display an error code on the LEDs. User-entered commands may be 
entered from the system terminal, as described in Section 15 of 
this manual. 


2. If a non-fatal error is detected by the power-up diagnostics, 


the ROM-resident diagnostics are automatically loaded and the 
diagnostic menus are displayed on the system terminal. 
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HOW TO USE THE ROM-RESIDENT DIAGNOSTICS 


PURPOSE OF THE DIAGNOSTIC SYSTEM 


The goal of the 8540 ROM-resident diagnostic system is to provide an 
easy-to-use tool that will: 


e verify that the 8540 system is operating correctly. 


® detect failures in the 8540 system. 


® display diagnostic error codes and supporting data when a failure is 
detected. 


e designate a primary and (in some instances) secondary suspected 
failing circuit board(s). 


The diagnostics are designed with a friendly user interface consisting of 
menu formats. It is not necessary for the user to have a technical knowledge 
of the circuitry within the 8540 to obtain an overall system verification 
with the diagnostic tests. A consolidated listing of all error codes for the 
basic 8540 unit is provided in Section 14 of this manual. 


HOW TO RUN THE DIAGNOSTIC TESTS 

The Functional Check Procedures listed in Section 12 of this manual describe 
a step-by-step procedure that takes you through the execution of the power-up 
sequence and the system verification tests. Upon completion of the 
verification tests, a message is displayed on the system terminal, stating 
that the 8540 system has either passed or failed the verification tests. 
Refer to Section 12 of this manual for additional information on the system. 
verification tests. 


WHAT TO DO IF AN ERROR IS DETECTED 


If the SYSTEM VERIFICATION FAILED message is displayed, the diagnostics found 
a fault in the 8540 unit or in one of the options installed. 


When a failure is detected during the running of any test in the Automatic 
Mode, the following steps occur: 


e An error code and supporting data is displayed. 
e The test program is terminated. 
e The next test program is loaded and executed. 


Several error codes may be displayed before the SYSTEM VERIFICATION FAILED 
message is displayed. It is advisable to correct the first failure and 
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disregard the subsequent error code displays. The test programs are designed 
and sequenced such that each test assumes the preceding tests were passed. 
Therefore, subsequent error messages may or may not be valid. After the 
first failure is corrected, run the diagnostic tests again to determine if 
the secondary failures still occur. 


It is recommended that the Select Mode be used to run specific tests on _ the 
first detected failure. If the failure is still detected, the supporting 
data displayed with the error code will specify a circuit board as_ the 
"Primary Suspect". On certain failures, a "Secondary Suspect" is also 
displayed. Replacing the circuit board and running the "Automatic System 
Verification" tests again should clear the "Diagnostic Failure" display 
(unless a multiple failure exists). 


READING THE DIAGNOSTIC FAILURE MESSAGE 


When a failure is detected during the running of any diagnostic test, a 
DIAGNOSTIC FAILURE message is displayed on the system terminal. The message 
consists of an error code number and supporting data. An example of a 
diagnostic failure message follows: 


>> >P>DD> DDD DIAGNOSTIC FAILURE CEEEEEEEEEEEEEES 


Error Code = 02/0004 


ACTUAL DATA = QOOO OOO1 
CORRECT DATA = OOOO 0011 
ADDRESS = 00 4000 
BANK TESTED = 01 


A consolidated listing of all Diagnostic Failure messages (for the basic 
8540) is included in Section 14 of this manual. That listing is in numerical 
order by error code, and provides a complete breakdown of each error message 
and (where possible) a suspected device or group of devices that could cause 
the failure detected by the diagnostic test. 


Error Code 


The error code is divided into two parts: xx/yyyy. The "xx" indicates the 
test program number. The "yyyy' indicates a specific failure within the test 


program. In the preceding example, the error code (02/0004) is read as 
follows: 


O02 Memory and Memory Functions Test 


0004 = Chip Select Error 
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Supporting Data 


The amount of supporting data varies with each error message. The supporting 
data will always consist of a primary suspected circuit board and (in some 
failures) a secondary suspect also. The amount of data displayed is 
dependent on the detected failure. From this information, it is sometimes 
possible to narrow the failure down to a single or several device(s). In the 
preceding failure message example, by comparing the actual data to the 
correct data, it can be determined that bit 1 is in error. The bank under 
test is "O01", which is the 16K--32K bank (00 4000--00 7FFF) of Program 
Memory. Address OO 4000 is the failing address, which is an even address. 


This information is then entered into the tables associated with the error 
code; see the consolidated listings in Section 14 of this manual. From these 
tables, we can determine that the suspected devices are either U2020 (RAM) or 
U6050 (read/write buffer) of the OK--32K Program Memory board. 


NOTE 


Note that the address in this example contains six digits. The 
Memory diagnostics are capable of testing up to 64K of system 
memory and up to 256K of program memory anywhere within the 
16M-byte address space. Therefore, the failing hexadecimal address 
is displayed within the following address ranges: 
System Memory---Bank Nos. 04, 05, O06, and O07 

OK --64K 00 QOOO--OO FFFF 
Program Memory---Bank Nos. OO, O1, O2, and 03 

OK --256K OO OQOOO--FF FFFF 


Whenever a four-digit hexadecimal address is used within this 
manual, the address is assumed to be between OK and 64K. 


GENERAL TROUBLESHOOTING COMMENTS 
When the above procedures are followed and it is determined that a certain 
circuit board is suspected of being faulty, perform the following steps 


before replacing the circuit board. 


1. Remove the suspected board. (For procedures on the removal of 
circuit boards, refer to Section 18 of this manual.) 


2. Verify that all jumpers are installed correctly. (Refer to 
Section 3 of this manual for correct jumper positions.) 


5. Make sure that all socketed devices are seated properly in their 
sockets. | 
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4. Clean the board edge connectors. 


5. Re-insert the board and run the diagnostic tests again. 


NOTE 


If possible, install the board in another slot in the 8540 Main 
Interconnect board. (Remember, do not install system boards in the 
program section, or vice versa. The Emulator Controller board must 
remain in position: J5.) 


If the above checks have not corrected the failure, replace the board and run 
the Automatic System Verification tests on the replaced board. 


Two types of failures are difficult to diagnose: unstable failures and 
intermittent failures. An unstable failure is one that fails frequently but 
fails differently each time. An intermittent failure is one that fails 
periodically but generally the same error code is displayed. 


The most common causes for an unstable failure are voltage problems and 
contact problems. Check to ensure that the voltages are properly set. 
(Refer to Sections 11 and 14 of this manual.) Then clean all board contacts 
and check that all socketed devices are seated properly. 


Intermittent failures can be caused by heat-sensitive devices, pattern 
Sensitivity problems, or noise problems. Running the tests continuously over 
an extended period will help to isolate and identify this type of failure. 
If it is difficult to determine a certain area within the 8540 where the 
failure occurs, the Automatic Mode --- Run Specified Test (Continually) may 
be selected to run several or all of the tests continuously without user 
interaction. If tests are run overnight or the 8540 is left unattended, it 
is advisable to output the error messages on a printer (connected to the 
8540's AUXILIARY port). If a certain area or board is suspected of having an 
intermittent problem, the Select Mode allows you to select Option O -- Run 
All Tests. This provides the most exhaustive exercise for the suspected 
board. 


ERROR CODE LISTING 


A numerical listing by error code number of all error codes for the basic 
8540 unit are contained in Section 14 of this manual. The error code tables 
in Section 14 contain the error codes, supporting data, and suspected 
boards/devices that relate to the detected failure. When an error code is 
displayed on the system terminal, refer to these tables for a brief 
description of the failure. If you need a more detailed explanation of the 
test or failure, refer to the description of the test, latter in this 
section. 
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DIAGNOSTIC EXECUTIVE 


The Diagnostic Executive (EXEC) program is the heart of the diagnostic 
system. The EXEC program can be thought of as a simplified operating system. 
When loaded in 8540 system memory, the EXEC program occupies address 
locations OOO0--1FFF (8K). The diagnostic test programs occupy locations 
2100--3FFF (<8K); if needed, the larger test programs may also occupy 
locations 4000--7FFF (16K). When a test program contains only 2650A-1 code, 
the test program is contained wholly within the 8540 system memory. When a 
test program contains code associated with an emulator as well as 2650A-1 
code, the program is loaded into system memory and the test program calls a 
DMA move routine (from the EXEC) to move the emulator code to the 8540 
program memory. Figure 16-1 shows the allocation of the various diagnostic 
programs in system memory. The EXEC Link Area (located at 2000--20FF) is 
used as a communications area for passing data between the test program and 
the EXEC. The Diagnostic EXEC program contains the frequently used utility 
routines. In addition, the EXEC program handles the following functions: 


® user I/O 

e test program loading 
® error handling 

@e looping control 

e test program sequence 


® menu displays 


Interrupt Vectors 
Diagnostic 
Executive 
Program 


Communications area 
for passing data 


Test Program — 
System Memory 
(always resident) 


Test Program — 

System or Program Memory 
(Emulator code moved to 
Program Memory) 


(2976-63)3920-77 


Fig. 16-1. Memory allocation of diagnostic programs. 
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OVERVIEW OF EXECUTIVE MENU DISPLAYS 


When the EXEC program is loaded into system memory, all interaction between 
the diagnostic system and the user is through the various menus displayed on 
the system terminal. Figure 16-2 is an overview of the menu displays 
executed by the EXEC program. 


MENU DISPLAYS 


As each menu is displayed, one or more statements are included that require 
some response from the user. To select the default item on any menu, simply 
press the RETURN or <CRO key. If you select any other item on the menu, you 
must also press the RETURN key. Use Fig. 16-2 as a guide, as you proceed 
through the following discussion on menus. 


RUN MODE MENU 


The Run Mode Menu is the first menu to be displayed when the ROM-resident 
diagnostics are invoked. Display 16-1 shows the menu format as displayed on 
the system terminal. 


KKEKHHKKKKEKKKKEKKKKEKKKEKEKKKEKHKKEKHKKKKKEKKKKEKKKKEX 


TEKTRONIX INC. 

8540 ROM-RESIDENT DIAGNOSTIC SYSTEM 
VERSION X.X 

Copyright (c) 1981 Tektronix, Inc. 


* Kk K K K & 
* Ke K K K X 


FHEKEKKEEKKKKKKEEKKKKE KKK KEKE KKKKE KKK KKK KEKE KEKEKKEK 


RUN MODE MENU 


1 - AUTOMATIC MODE wae Dera wae wr 
2 - SELECT MODE 


Type mode : 


eee cee cere my me en ee pee nes ee ee eee mee cee meee ere ane agg eS SUE SD GD ED nD LETS ED EE OOTY eee GS 
eet eee cee eee Smee ee eer ee re ee eee wee ee ee we re nes ms ey rr ee me ee ee ee ee ee ee ee ee 


Display 16-1. 
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EXECUTIVE PROGRAM 
loaded into 8301 
System Memory 


Mode 1 
AUTOMATIC 
MODE 


AUTO MODE 
MENU 


Run All 
Tests 


Automatic 
System 
Verification Continually 


Run All Run 
Tests Once Continuously 


PROGRAM 
MENU 


Run 
Specified 
Tests 


Run 
Continuously 


Select 
Programs 
to be run 
Select ; 


PROGRAM Select Program 
MENU to be run 


ERROR LOOP 
CONTROL 
MENU 


Select Error 
Loop Control 


Select DISPLAY 
Display MENU 
Option 


Start Execution of 


Diagnostic Test Program 


(2976-64)3920-78 


Fig. 16-2. Overview of Executive Menu displays. 
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Automatic Mode 


This mode is selected by entering either <CR> or 1<CR>. When this mode is 
selected, the terminal displays the Automatic Mode Menu. The Automatic Mode 
is used to verify that the 8550 system is operational. This mode requires 
minimum user interaction. 


select Mode 


This mode is selected by entering 2<CR>, which replaces this menu with the 
Program Menu. The Select Mode is used when you want to individually run the 
various diagnostic test programs. select Mode provides extensive error 
resolution capability. This mode is generally used after a failure is 
detected in Automatic Mode, or if an intermittent problem is suspected in a 
certain function or circuit board. 


AUTOMATIC MODE MENU 


Display 16-2 shows the Automatic Mode Menu. This menu allows you to continue 
in the Automatic Mode. You can either execute each of the tests once, or 
execute all of the tests continually. You can also select specific tests to 
be run. If you select either item 1 or 2 from the Automatic Mode Menu, the 
Display Option Menu is displayed. If you select item 3, the Program Menu is 
displayed. 


Automatic System Verification 


This item executes each Automatic Mode test once. The Automatic Mode tests 
are referred to as the AUTOMATIC SYSTEM VERIFICATION Tests. 


AUTOMATIC MODE MENU 
1 - AUTOMATIC SYSTEM VERIFICATION Snes Dera eee 
2 - RUN ALL TESTS CONTINUALLY 
3 - RUN SPECIFIED TESTS 


Type mode : 


ey Se cere ee es re ee we ee ee ere ees es ee ee ee 
ee ne ee re ee re ee es eee ee ee ee ee ee 


Display 16-2. 
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Run All Tests Continually 


This item provides continuous execution of all Automatic Mode tests. This 
selection is useful for detecting intermittent errors: the diagnostic testing 
may continue for several hours with no interaction between the diagnostic 
test program and the user. | 


Run Specified Tests 


This item calls the Program Menu, which permits you to select individual 
tests before the Display Option menu is displayed. The specified tests are 
run continuously. 


DISPLAY OPTION 


The Display Option menu is shown in Display 16-3. This menu is displayed 
after item 1 or 2 from the Automatic Mode Menu is selected, or after the 
Program Menu display, if item 3 from the Automatic Mode Menu is selected. 
This menu lets you specify where the messages from the diagnostic tests are 
displayed. The items in this menu are self-explanatory. | 


NOTE 


The printer must be connected to the 8540 AUXILIARY port. 


DISPLAY OPTION 
{ - TERMINAL ¥X¥EX Dofayult ***** 
2 - TERMINAL + 8540 PRINTER 
5 - NO DISPLAY 


Type display : 


Display 16-3. 


PROGRAM MENU 
This menu is called in one of two ways: 


e When operating in the Automatic Mode, by item 3 (Run Specified 
Tests) from the Automatic Mode Menu. (Refer back to Display 16-2.) 


@ When operating in the Select Mode, by item 2 (Select Mode) from the 
Run Mode Menu. (Refer back to Display 16-1.) 
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The specified tests and the menu display are the same, regardless of how this 
menu is called. However, different functions are performed as described in 
the following paragraphs: 


e Program Menu (Automatic Mode) --- This menu permits you to specify 
one or more tests that are executed continuously. If more than one 
test is entered, the tests are executed in the same order as they 
are entered. However, the order of the tests on the menu is the 
recommended order of execution. No user interaction is required 
when these tests are running. 


e Program Menu (Select Mode) --- This menu permits you to specify one 
test at a time to be executed. The tests selected from this menu 
are sometimes more exhaustive than the tests executed in the 
Automatic Mode. Each test selected from this menu has an option 
menu (and sometimes a sub-option menu) that is displayed after the 
test is selected. These option and sub-option menus require some 
user interaction while the test is executing. 


The Program Menu display shown in Display 16-4 will always contain the first 
two tests in the order shown. The tests for optional equipment are listed as 
test numbers starting at 3. - These tests include TTA, PROM Programmer, and 
various emulators. 


NOTE 


In Automatic Mode, the Executive will try to execute diagnostic 
tests for every option installed (option ROMs installed in the 
System ROM board). Thus, if you replace an existing Emulator 
board(s) with another Emulator type, you must also replace the 
Diagnostic ROM(s) in the System ROM board. The Program Menu will 
imform you of which optional ROMs are installed in the System ROM 
board. 


SYSTEM PROCESSOR AND I/0 ¥¥¥XX Dofault ***** 
MEMORY AND MEMORY FUNCTIONS 

(8540 Option) 

(8540 Option) 

(8540 Option) 

(8540 Option) 


Ow O14 AN PO? 
I 


Type program : 


eecicn mciens case ‘sce epeein: is rips; eam Gemma“ inp: cow ‘chain ica - Ginm OOUINE, eases Serta emusic’ -<ccenp | GUa! <inansay SENN Gomme “guano: 
me Cue ome come ame ees ces ees eee ee ee ee ee ce re ee et eee oe eee oe oe ee a oe 


Display 16-4. 
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In Automatic Mode, after you select a test program from the Program Menu, the 
Display Option Menu is displayed. Refer back to Display 16-3. In Select 
Mode, after you select a test program, an option menu is displayed. The 
following paragraphs describe option menus. 


OPTION AND SUB-OPTION MENUS 


After you select a test program from the Program Menu in Select Mode, an 
Option menu is displayed. The menu is specific to the program that you 
select. Some option menus also have one or more sub-option menus. The 
option and sub-option menus further control how the test programs are 
conducted. Some selections listed in the option and sub-option menus require 
user interaction. Other selections execute the test program with no user 
interaction. Since the option and sub-option menus are closely associated 
with the detailed description of the test programs, they are presented as 
follows: (Refer to Display 16-4.) | 


e Program Menu Items 1 and 2 --- These test programs are part of the 
basic 8540 configuration. The option and sub-option menu formats 
are discussed in this section under the detailed description of the 
associated diagnostic test programs. 


e Program Menu Items 3--6 --- These test programs are for optional 
equipment to the 8540. The option and sub-option menu formats are 
contained in the applicable service manual for the optional 
equipment. 


ERROR LOOP CONTROL MENU 


In Select Mode, after the option and sub-option menus are selected, and all 
statements or questions answered, an Error Loop Control Menu is displayed. 
(Refer back to Fig. 16-2.) This menu allows you to select looping options 
if an error is detected during the running of a test program. Display 16-5 
shows the format of this menu. The items on this menu are defined as 
follows: 


io LOOP ON ERROR / CONTINUE IF PASS --- If this option is selected, the 
diagnostics will run until an error is detected. At that time, the test 
will loop. That is, the particular test that detected the error will be 
executed over and over again. If the error is not detected during a 
pass, looping will stop and the diagnostics will continue to the next 
test. Looping may be halted by pressing the ESC key (return to the 


Program Menu) or by pressing the BREAK key (return to the Run Mode 
Menu) . 


2 LOOP ON ERROR UNTIL RESET --- If this looping option is selected, the 
diagnostic program loops on any detected error until the ESC or BREAK 
key is pressed. 


d- DO NOT LOOP ON ERROR -- CONTINUE --- If this option is selected, the 
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diagnostics will continue running even if an error is detected. This is 
the no-loop option. 


After the error loop control selection is made, the Dispaly Option Menu shown 
in Display 16-5 (same as that shown in Display 16-3) is displayed on the 
system terminal. This menu lets you specify where the messages from. the 
diagnostic tests are displayed. 


HRROR LOOP CONTROL MENU 


1 - LOOP ON ERROR / CONTINUE IF PASS ERERE DSTA Gb 8 
2 - LOOP ON ERROR UNTIL RESET 
3 - DO NOT LOOP ON ERROR - CONTINUE 


ee ee ce ew ee ee eee ew 


Type Loop Control : 


DISPLAY OPTION 
1 — TERMINAL KKKHKHK Default KHKHEHK 
2 - TERMINAL + 8540 PRINTER 
% - NO DISPLAY 


Type display : 


Display 16-5. 


TEST RUNNING 


After you have selected the Display Option, the test program with all 
selected options and sub-options is executed. The option number and an 


indication that the test is running is displayed on the system terminal, as 
follows: | 


TEST RUNNING -- XX ITERATION # YYYY BRRORS = ZZZZ 


The option number selected from the option menu appears in the box. As the 
test is executing the cursor continues to trace a line under (and updating) 
the test running, iteration, and errors parameters. The test running number 
"XX" is the test module number. The iteration number "YYYY" is the number of 
times the test has executed. The number of errors encountered during the 
execution of the test(s) is displayed as "ZZZZ". The displayed format 
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showing the option number and the Test Running information may vary from that 
shown; however, the information is displayed and should be readily detected. 


ERROR CODE DISPLAY 


If an error is detected while a test program is executing, an error code and 
Supporting data is displayed on the system terminal. The format for a 
diagnostic failure is as follows: 


CLERK DIAGNOSTIC FAILURE PPP DD>PPPD DDD DD DD 


Error Code = xx/yyyy 


pial a 
Supporting Data 


The first two digits of the Error Code parameter ("xx") specify the 
diagnostic test program that was executing when the failure occurred. The 
remaining four digits ("yyyy") indicate a specific error code within the 
specified test program. The supporting data normally includes several lines 
of information regarding the failure. A primary suspected cause of failure 
is also listed in the supporting data. In some instances, a_ secondary 
Suspect is also included. From the error code and supporting data you should 
be able to determine the board on which the error occurred, and whether 
additional diagnostic testing is required. In some instance, the failure of 
a test will also point to the failure of specific devices or a logic function 
on the circuit board. A consolidated list of error codes associated with all 
test programs is in Section 14 of this manual. 


DIAGNOSTIC TEST PROGRAMS 


The diagnostic testing of the 8540 circuit boards (including the basic 
configuration and optional boards) is divided into test programs. The 
diagnostic test programs are designed to run in a specific order. This 
precludes a test program from using a feature or block of logic in its test 
procedure that has not already been tested. The test programs and assigned 
priorities are listed in Table 16-1. 


If the test programs are not run in the recommended sequence, any failure 
detected (error message displayed) may not be valid. 


It is important to note that functions, not entire circuit boards, are tested 
by the diagnostic test programs. If a specific board has multiple functions, 
it may be necessary to run several test programs to verify the board. For 
example, to verify the System Controller board, both the "System Processor 
and I/O Tests" and "Memory Tests" must be run. 
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The remainder of this section describes the operation of the first two 
priority test programs (listed in Table 16-1). These two programs test the 
basic 8540 configuration. The remaining test programs listed in Table 16-1 
are associated with 8540 optional equipment, and are defined in _ the 
applicable service manuals. 


Table 16-1 
Diagnostic Test Programs and Priorities 


Pec ee ee il i 
1 | System Processor and 1/0 Tests 
2 | Memory and Memory Functions Tests 
5--XX | 8540 Options 


The diagnostic test programs (priorities 1 and 2 shown in Table 16-1) are 
defined in the remainder of this section as follows: 


e A brief overview of the test program, showing how each program is 
divided into various test modules. 


e A look at the Option and Sub-Option Menus, with a brief description 
of each option. 


e A detailed description of each test module, containing: 
1. Functions of the test program. 


2. Detailed descriptions defining the execution of each test 
module. 


4. Display presentations showing error code and other 
Supporting data if an error is detected. 


SYSTEM PROCESSOR AND I/O TEST PROGRAMS 


OVERVIEW OF TEST PROGRAMS 


The System Processor and I/O Test Programs provide verification of the 
2650A-1 microprocessor (system processor), the three RS-232-C compatible ACIA 
ports, and other miscellaneous circuitry on the System Controller board. 
This is the first ROM-resident diagnostic test that is executed. 
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The System Processor and I/O Test Programs are divided into the following 
test programs: 


1. 


INSTRUCTION SET TEST --- This test verifies the 2650A ~1 
instruction set by executing a set of tests that determine the 
data integrity of the registers, the data and address buses, and 
the correct execution of the instruction set. 


INTERVAL TIMER TEST --- This test is executed in three parts: 
processor speed test, non-interrupted interval timer test, and 
interrupted interval timer test. 


I/O TEST --- This test verifies that all ACIA ports (Remote 
Communications, System Terminal, and Auxiliary) function 
correctly. The HSI port is not tested by this test. This test 
is not run in Automatic Mode, but only when Select Mode Option 5 
(I/O Test) is selected. 


NOTE 
The I/O Test requires two wrap-back connectors (male 
and female) to run the wrap-back test of Option 5 (1/0 
Test). These two connectors may be ordered together 
under Tektronix Part Number 067-1020-00. 


The three test programs are executed with four test option selections. Rach 
test options is divided into one or more test modules, as shown in Table 16-2 
for a total of nine test modules. 


Table 16-2 


Relationship of Test Options, Programs, and Modules 


Test Module 


| | 
| | 
Test Option | Test Program | Numbers 
=ssassessscss l -saascssssssssssessssesesessss |esssssesssss= 
Option O ; Run All Tests | 1--8 
Option 1 | Instruction Set Test 1--7 
Option 2 | Interval Timer Test | 8 
Option 3 | I/O Tests | s) 
| | 


The test option formats for the System Processor and I/0 Test Programs are 


described 


in 


the following paragraphs. When the test is running, the test 


module number is displayed following the TEST RUNNING message. 
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TEST OPTIONS 


The Option Menu for the System Processor and I/0 Test Program is shown in 
Display 16-6. This menu is displayed when Item 1 from the Select 
Mode--Program Menu is selected. (Refer back to Display 16-4.) 


08) 
LO} 
KR 
© 
op) 
kK 
op) 
ae 
es) 
= 
O 
O22 
> 
a 
5 
KH 
™s 
O 
<J 
es 
so) 
69) 
FI 
O 
a 
ms 
rs 


RUN ALL HEEEX Dofault **¥*** 
INSTRUCTION SET 

INTERVAL TIMER 

1/0 


Wh + © 
l 


Type Option : 


ee ee we ee ee ee ee ee ee res ee ee ee ee ee ee ae i ee 


Display 16-6. 


Option O --- Run All Tests 


When Option O is selected, test modules 1--8 are executed continuously until 
the ESC or BREAK key is pressed. (Refer to Table 16-2 for the test programs 
represented by test modules 1--8.) 


Two counters are displayed on the system terminal. One counter indicates the 
number of times that test modules 1--8 have been executed. The other counter 
indicates the number of times an error has been detected (number of 
failures). No user interaction is required. 


NOTE 


While the ROM-resident diagnostic test programs are executing, the 
ESC and BREAK keys perform the following functions: The ESC key 
Suspends execution of the test or routine and returns to the Option 
Menu. The BREAK key terminates the test program and returns to the 
Run Mode Menu. 
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Option 1 --- Instruction Set Test 


When Option 1 is selected, test modules 1--/ are executed continuously until 
the ESC or BREAK key is pressed. Two counters are displayed on the system 
terminal. One counter indicates the number of times test modules 1--7 have 


been run; the other counter indicates the number of failures. No user 
interaction is required. 


TEST RUNNING -- (1--7) ITERATION # XXXX ERRORS = XXXX 


Option 2 --- Interval Timer Test 


When Option 2 is selected, test module 8 is run continuously. The system 
processor's speed is displayed on the first run. The two counters displaying 
the number of times the module has been run and the number of times failed. 
The processor speed is displayed below the Display Option menu, as follows: 


**% SYSTEM PROCESSOR SPEED=2 MHz (or 1.25 MHz) 


TEST RUNNING -- 8 ITERATION # XXXX ERRORS = XXXX 


Option 3 --- 1/0 Tests 


These tests check the three ACIA ports for proper operation. The tests are 
run continuously until the ESC key is pressed; at that time, the I/O Test 
sub-option menu is displayed. Pressing the ESC key twice terminates the I/0 
Tests and displays the Option Menu again. Display 16-7 shows the I/0 
sub-option menu displayed below the Option Menu. When a selection is made 
from the sub-option menu, the Error Loop Control menu and the Display Option 


menu are not shown. The test is conducted immediately after the sub-option 
selection is made. 
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OPTION O - RUN ALL SeUey Derault te. 
OPTION 1 INSTRUCTION SET 

OPTION 2 - INTERVAL TIMER 

OPTION 3 - 1/0 


Wh + © 
i of 
1 


Type Option : 3 


OPTION 3 - I/0 


1 - DEVICE EXERCISER Taree Deranl i: ses ee 
2 - WRAP-BACK 
5 - INTERACTIVE 


Type Option : 


eee ee ee es es ee Pee eet oes ee 
epee ces ee eee em ee ee ee ee ee ee ee 


Display 16-7. 
The two wrap-back connectors (male and female -- Tektronix Part Number 


067-1020-00) are connected to the I/O ports during the Wrap-Back Test, as 
shown in Table 16-3. 


Table 16-3 
Wrap-Back Connectors for the Wrap-Back Test 


ACIA Port Designation | Mode ! 
wo en | selector : Wrap-Back 
Jack No. | Name | Owitch | Connector 
ears ee a aad [Fn eg eee Coretta Me OE age ee Ged, Bee PE aN AUR ihe! OS A, ge Gee 
J101. | Remote (DTE) |} DTE1 or DTE2 | Female 
J102 | Remote (DCE) | DCE | Male 
J103 | Auxiliary ! (not used) | Male 
| | | 


NOTE 


The Mode Selector switch is used only for the Remote Communications 
Ports: J101 and J102. The CNTL(L) (No Control) position of the 
Switch is not used during these tests. 
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Sub-Option 1 --- Device Exerciser 


Sub-Option 1 continuously writes a complete set of 99 ASCII characters to any 
output device connected to the ACIA ports. No error code is displayed and no 
user reaction is required for this sub-option. Also the Option number and 
Test Running line are not displayed for this sub-option. The string of ASCII 
characters is continuously displayed until the ESC key is pressed. The 
display is as follows: 


ABCDEF GHI JKLMNOPQRSTUVWXY Zabcdefghi jklmnopqrstuvwxyz01 23456789 
/ +5 2><3"2\i ~~ J=-L}+_) (#acas#er{ ' 
ABC DEF GH I JKLMNOPQRSTUVWXY Zabcdefghi jklmnopqrstuvwxyz01 23456789 
/+42><3"2\i>~ J=-L}+_) (#ares#er{ 
ABC DEF GHI JKLMNOPQRSTUVWXY Zabcedefghi jklmnopqrstuvwxyz01 23456789 
/.,2><3"2\i>~ J=-L}+_) (#ares#er{ | 
ABC DEF GHI JKLMNOPQRSTUVWXY Zabcdefghi jklmnopqrstuvwxyz01 23456789 
/+,2><5"3\1>~ J=-[D}+_) (#a*as#ert ' 
ABC DEF GHT JKLMNOPQRSTUVWXY Zabcdefghi jklmnopqrstuvwxyz01 23456789 
/0,2><5"3\1>7 Je-[ J+) (*aces#ert ' 


Sub-Option 2 --- Wrap-Back 


Before Sub-Option 2 is selected, a wrap-back connector must be attached to 
the port being tested. (Refer to Table 16-3.) When Sub-Option 2 is 
selected, you must enter the port number to be tested on the system terminal. 
(1=J103, 2=J101 or J102.) The System Processor must be operating at 2 MHz 
for the baud rate test. The display is as follows: | 


Type port to be tested. (1=AUX, 2=Remote Comm) 


BAUD RATE = 9600 
BAUD RATE = 4800 
BAUD RATE = 2400 
BAUD RATE = 1200 
BAUD RATE = 600 
BAUD RATE = 500 
BAUD RATE = 150 
BAUD RATE = 110 


In this display, the baud rate switch was moved from top to bottom. The data 
written to and read from the I/0 port (with the wrap-back connector 
connected) is not visible on any output device. If an error is detected, an 
error code and supporting data is also written to the other two ports. 


NOTE 


The system terminal port is not tested by this test. 
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Sub-Option 3 --- Interactive 


If Sub-Option 3 is selected, you must select the port being tested. The 
display is as follows: 


Type port to be tested. (1=AUX, 2=Remote Comm) : 
Type any character(s), when done press ESC. 


If an output device is connected to the selected port, each character is 
displayed once on the system terminal and once on the output device. If a 
wrap-back connector is connected to the port, each character is displayed 


twice on the system terminal: once when it is sent and once when it is 
received. 


NOTE 


During the running of I/0 Tests (Option 3), the test may be 
terminated and the I/0 Test menu displayed again by pressing the 
ESC key once. If the ESC key is pressed twice, the I/O Tests are 
terminated and the Program Menu is displayed. Pressing the BREAK 
key (after the ESC key is pressed once), terminates the test 
program and displays the Run Mode Menu. The BREAK key is not 
detected until the ESC key is pressed once. 


The following paragraphs describe in detail each test program for the System 
Processor and I/O Tests. 


NOTE 


If you're using the TEKTRONIX CT 8500 terminal, it must be attached 
to the TERMINAL port. The TEKTRONIX 4024 and 4025 terminals will 
work on any of the three ports. 


INSTRUCTION SET TEST (01 /0001 --0010) 


CIRCUIT BOARD TESTED 


system Controller. 
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FUNCTION 


The Instruction Set Test consists of seven test modules that are used _ to 
verify that the 2650A-1 responds correctly to each instruction in its 
instruction set. Each test module checks a group of 2650A-1 instructions. 


DESCRIPTION 


Te The seven test modules (1--7) used to verify the 2650A-1 instruction set 
are executed sequentially. All addressing modes possible for a given 
instruction are tested. Table 16-4 lists the seven test modules with 
the instruction group and instructions tested. 


Table 16-4 
Instructions Tested for Each Test Module 


Test Module | Instruction Group Instructions Tested 
1 Load/Store Group LOD, STR 
2 Arithmetic Group ADD, SUB, DAR 
3 Logical Group AND, IOR, EOR 
4 Rotate Group RRL, RRR 
5 Compare Group COM 
6 


BDR, BXA, BST, BSF, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

; 

Branch and Subroutine | BCT, BCF, BRN, BIR, 

| 

| BSN, BSXA, RET 
| 
| 
| 
| 
| 
| 
| 
| 


yi Program Status Word LPS, SPS, CPS, PPS, 
and Miscellaneous PPOs. “IME NOP 
Instruction Group 
eae As the instructions for each test module are executed, they are compared 


to ensure each instruction is properly executed. Sixteen error codes 
are used to stipulate which group or instruction within the test program 
has failed. If an error is detected, an error code and supporting data 
are displayed on the system terminal. These tests branch to a looping 
routine if a failure is detected. The looping routine repeats the test 
module that contains the error. A SYNC pulse is generated each time the 
test module is repeated. Table 16-5 lists the error code, the failed 
instruction or group, and the test module that is repeated by the 
looping routine. The error information is displayed in the following 
format: 
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PP >D>>PPDD>PP DPD DDD DIAGNOSTIC FAILURE CEEEEEEEEEEEEEES 


Error Code = see Table 16-5 | 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 


NOTE 


In the above display, the System Controller board is listed as 


suspected cause of failure. These ROM-resident diagnostics are 
considered to be board-level repair. 


the 


the 


However, any failure noted in 


Instruction Set Test can normally be traced to the 2650A-1 
microprocessor. 


Table 16-5 
Instruction Set Test Error Codes 


Loops on 


and Miscellaneous 
Instructions 


| | 
| | 
Error Code | or Group | Test Module 
a a ae aD ca a a am anD aD aD | SSS SS SS SSS SSS SSS SS SSS STSaa a2 Ses == 55 
01 /0001 | LOD Instruction 1 
01/0002 | STR Instruction { 
01/0003 | ADD Instruction 2 
01/0004 | SUB Instruction 2 
01/0005 | DAR Instruction 2 
01/0006 | AND Instruction 3 
01/0007 | IOR Instruction | 3 
01/0008 | ROR Instruction : 5 
01/0009 ~+| RRL Instruction 4 
01/O00A | RRR Instruction | 4 
01/000B | COM Instruction ! 5 
O01 /OOOC | Branch Instructions | 6 
O01 /OOOD ' Branch to Subroutine 6 
| Instruction | 
O01 /OOOE ' Return from Subroutine | 6 
| (RETC) Instruction ! 
01 /OOOF | Stack Pointer (SPO, : 6 
| SP1, SP2 IN PSw) | 
01 /0010 | Program Status Word | ii 
| 
| | 
| | 
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INTERVAL TIMER TEST (01 /0013--0015) 


CIRCUIT BOARD TESTED 


System Controller. 


FUNCTION 


This test checks the speed of the system processor and_ the 
interrupted/non-interrupted features of the interval timer. 


DESCRIPTION 


Le This test (test module 8) is divided into the following three tests: 


1. PROCESSOR SPEED --- This test checks the speed of the 
system processor. 


2. INTERRUPTED INTERVAL TIMER --- This test verifies that the 
interval timer does interrupt the 2650A-1 microprocessor 
when the interval timer interrupt is enabled. 


3- NON-INTERRUPTED INTERVAL TIMER --- This test verifies that 
the interval timer does not interrupt the 2650A-1 
microprocessor when the interrupt timer is disabled. 


Zi If an error is detected when these tests are executed, an error code and 
Supporting data are displayed on the system terminal. A separate error 
is displayed for each test. These tests branch to a looping routine if 
a failure is detected. The looping routine repeats the test where the 
error is detected. A SYNC pulse is generated each time the test is 
repeated. 


3. The error information is displayed in the following format: 


PIPDPPIPD DPD DDD DD DIAGNOSTIC FAILURE CEEEEEEERCEEEEEES 


Error Code = | see Table 16-6 | 
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Table 16-6 
Interval Timer Test Error Codes 


Error Code Error 
SES tees Ra eae Ta a RE LETS R OER Ie NE ES OO nee AEE SPI ee ICS 
=sssssss==s== | SeescsesssesssSsssseessossseessseesess=-s= 
01 /0013 | Processor speed error 
01/001 4 | Interrupted interval timer error 
01/0015 Non-interrupted interval timer error 
| 


I/O TESTS (01 /0018--001D) 


CIRCUIT BOARDS TESTED 


System Controller and Communications Interface. 


FUNCTION 


These tests verify that the three RS-2432-C compatible ACIA ports (Remote 
Communications, System Terminal, and Auxiliary) are operating correctly. 
These tests are only run when Select Mode, Option 3 (I/O Tests) is selected. 
The HSI port is not checked. 


DESCRIPTION 


bs 


These tests (test module 9) are sub-options to Option 3, and are divided 
into the following three tests: 


1. Device Exerciser Test 
2. Wrap-Back Test 


4. Interactive Test 


DEVICE EXERCISER TEST --- This test continuously writes a complete set 
of 99 ASCII characters to any ACIA port where an output device is 
detected during a sequential polling of the ACIA ports. The output 
device(s) can be checked visually to see if the ASCII characters are 
sent/received correctly. No error code is displayed for this test. 


WRAP-BACK TEST --- This test requires that a wrap-back connector be 


connected to one of the ACIA port connectors on the rear of the 8540. 
The baud rate for the port selected is calculated and printed on _ the 
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system terminal port. The baud rate switch can be changed and the 
entire range of baud rates checked for that port. After calculating the 
baud rate, the test transmits the values 55 and AA (0101 0101 and 1010 
1010) to the selected port. The test reads the port to ensure that the 
values received back from the port are correct. 


NOTE 


If you are using a CT 8500 terminal, it cannot be moved. it 
must be attached to the TERMINAL port. 


If an error is detected in the baud rate or when the values 55 and AA 
are read back, an error code and supporting data are displayed on the 
system terminal. This test branches to a looping routine if a failure 
is detected. The looping routine repeats the entire test module where 
the error is detected. A SYNC pulse is generated each time the test is 
repeated. 


The error information is displayed in the following format: 


P2>>>>>>>>>>>>>> = DIAGNOSTIC FAILURE CECE EEEEEEEEEE EG 


Error Code = [ see Table 16-7 | 


ACTUAL RESPONSE = | value read at ACIA oom 
CORRECT RESPONSE = [0101 0101 or 1010 1010 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 


Table 16-7 
I/O Tests Error Codes 


( ooendienctaliinandiensandiiensadtioe sadiitsetioncadliicesndiomendiesnatiiened cc cnliinnaselicanauliicensntitesaneiiianaantionaantiinaacndlitemunditenaditecaaliiencantitenneadiigeantiouadtieaseliiensmatiteeandionsastiaeatiersadtt atiee nati atic a tieeradltandinantionsationadiinsstie undies uniiensandioenadtiznanalitesantinannadiceandivonadtiersadtionetioeterad 
a a a a> am aw OP a= aw aw ae 


| 
| 
01/0018 | ACIA Remote Communications Port error 
O01 /0019 | ACIA System Terminal Port error 
01/001A | ACIA Auxiliary Port error 
01 /001B Remote Communications Port baud rate error 
01/001C | System Terminal Port baud rate error 
01 /001D | Auxiliary Port baud rate error 
| 
INTERACTIVE TEST --- When this test is called, the user is asked to 


select a port to test and to type in any character(s). The test will 
echo the character(s) back on the selected ACIA port until the ESC key 
is pressed or to the system terminal is a wrap-back connector is 
connected to the I/O port. No error code is displayed for this test. 
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MEMORY AND MEMORY FUNCTIONS TEST PROGRAMS 


OVERVIEW OF TEST PROGRAMS 


The Memory and Memory Functions Test Programs provide verification of all 
memory boards and memory functions. They also provide board-level fault 
isolation for the system and program memory boards. The System Processor and 
I/O Diagnostic Test Program should be run before you run this diagnostic 
program. Also, the first 16K of 8540 system memory must be operational 
before this test is run. 


NOTE 
The first 16K of 8540 system memory is tested during the power-up 
diagnostic tests. 


The Memory and Memory Functions Test Programs are divided into test modules 
as shown in Table 16-8: 


Table 16-8 
Memory Test Modules 


Test Module 
Number 


Seder aatieatatinen asatitn adie seatinandieendiend ate sad 


ee eee eee ee eee eg we ee ee ee ee ee cee ee ce ce wee en wr es ee ee ee ee cs es a ee 


ee OE ae ae caren ee ae ee eee SER ae ae nee ren re ee Ee ere ee ee eee ewe een ER ee ee ee ee ee ee oe 


MEMORY BOARD RAM TESTS 

Memory Configuration 

Bank Select Test (bank selection) 
Row Select Test (data path test) 
Parity Logic Test 

Chip Select Test (data cell test) 
Address Test 

Refresh Test 

Pattern Sensitivity Test (GALTCOL) 


OnANWTIFPWRD — 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| DMA TESTS 

' DMA Static Test 
' DMA Functional Test 

| 

| 

| Write Protect and Memory Map Test 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Memory Relocation Static Test 


13 


Memory Relocation Functional Test 


SYSTEM ROM BOARD TESTS 


14 ROM/EEPROM Checksum Tests 


tS EEPROM Functional Tests 
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The 15 test modules are executed with seven option selections. The seven 
test options are divided into 15 test modules as shown in Table 16-9. 


Table 16-9 
Relationship of Test Options, Programs, and Modules 


Test Module 


| 
| | 
Test Option | Test Program | Number 
O | Run All Tests | 1--7 and 
l | 9--14 
1 : Memory Board RAM Test | 
| Short Test ! fes7 
! Exhaustive Test 1 --8 
2 DMA Tests | 9--10 
4 Write Protect and Memory ! 11 
| Maps Static Test | 
4 | Memory Relocation RAM ! 12 
| Static Test | 
5. ! Memory Relocation | HD 
| Functional Test | 
6 | System ROM Board Tests | 14--15 
| | 


NOTE 


Test Modules i2 and 13 are bypassed if more than 32K of Program 
Memory is installed in the 8540 unit. These tests apply to 
Operation with only 32K of program memory. 


The test option formats for the Memory and Memory Functions Test Program are 
described in the following paragraphs. 


TEST OPTIONS 


The Option Menu for the Memory and Memory Functions Test Program is shown in 
Display 16-8. This menu is displayed when Item 2 from the Program Menu is 
selected. (Refer back to Display 16-4.) 
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~ RUN ALL wenee Detault ~***= 
—- MEMORY BOARD RAM 

- DMA 

WRITE PROT & MEM MAP 

- RELOCATION STATIC 

- RELOCATION FUNCT 

- SYSTEM ROM 


NW EW DY - © 
! 


Type Option : 


ee ee ee a a wr a ae ee re ee ee ee we ee ee ee 


Display 16-8. 


Option O --- Run All Tests 


When Option O is selected, test modules 1--7 and 9--14 are continuously 
executed. (See Table 16-9 for a list of the test programs represented by 
Test Modules 1--7 and 9--14.) Two counters are displayed after each pass. 
One counter indicates the number of times test modules 1--7 and 9--14 have 
executed. The other counter indicates the number of failures encountered. 
On the first pass, test module 1 displays the system and program memory size 
detected and asks, "Is the memory size correct?" You must respond to this 
question before execution continues. On subsequent passes, the memory size 
and question are skipped and the memory detected from the first pass is used. 
Option O runs only the short memory tests. The long (exhaustive) tests can 
be run in Option 1. When you select Option O and respond, <CR> or Y<CR> 
(yes) to the question on memory size, the following information is displayed: 
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| OPTION O ! 
SYSTEM MEMORY = 64K 
PROGRAM MEMORY = 64K 


IS THE MEMORY SIZE CORRECT ? {Y or N <CR>} 


TEST RUNNING -- XX ITERATION # XXXX ERRORS 


The execution time for Option O at 2 MHz is as follows: 


system Program Execution 
Memory : Memory | Time 
eee Sa eee eS Seen Senn ed en ae Re 
=sss=s==== eee eee eS | Saee ass == === 
64K 32K | 3:26 min 
64k OS 64K | 4:44 min 
64K | 128K ' 7:20 min 
] l 
| | 


Option 1 --- Memory Board RAM Test 


If Option 1 is chosen, you can select the entire system and program memory or 
16K/32K blocks of either memory to test. You can also select a short test or 
exhaustive test. The short test includes test modules 1--/7. | 
test includes all tests in test modules i--8. The Option 1, Sub-Option menu 


format is shown in Display 16-9. 


The execution time for Option 1 at 2 MHz is as follows: 


= XXXX 


Memory Memory Short |, Exhaustive 
shi eet he, Dee ag eee ie eh eth a ek Ng ann, Oe Fk 
Be oes ee ee ys [PFC ee gta ee Me tee ae ee ee ee pee Se mete ee eye) ele ee 
64k} 32K 1 3:15 min | 23:30 min 
64K | 64K | 4:33 min | 32:54 min 
64K | 128K ' 7:09 min |; 51:42 min 
| | ! 
NOTE 


To properly select specific blocks of memory, the memory board must 
be strapped to correspond to the memory selected. 


will test program memory boards that are strapped 
the 16M-byte address range. 


The exhaustive 


Sub-Option 1 
anywhere 


— — ee re es ee ee re ee ee ere ee cee eee eam mee ee ees eae SS ee eee ee ee me ee ee ee ere ere ee ee ee ee ne ee ee ee ee ee ee ee ee ee ee een eS eee ee eee eee 
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- RUN ALL Sewee Depauly «= 
- MEMORY BOARD RAM 

- DMA 

WRITE PROT & MEM MAP 

- RELOCATION STATIC 

- RELOCATION FUNCT 

- SYSTEM ROM 


AI PW PhP + O 
1 


Type Option : 1 


OPTION 1 - MEMORY BOARD RAM TEST 

- ALL MEMORY Teen Detauly. sem ne 
= p15 16K - 32K 

- SYS 32K - 48K 

- SYS A8K - 64K 

- PROG OK - 16K 

- PROG 16K - 32K 

- PROG 32K - 48K 

PROG 48K - 64K 

- PROG 64K - 96K 

- PROG 96K - 128K 

- PROG 128K - 160K 

- PROG 160K - 192K 

- PROG 192K - 224K 

- PROG 224K - 256K 


HOQtDrvowdOnNtaWI-FWNDh — 
| 


Type Option : 


1 = SHORT 
2 - EXHAUSTIVE 


Type test 


Display 16-9. 


— — — 4 od — ome ee ee mee es ee ee ee ee ee ee we ee ee ee ee ee wee ae 
ees wee ne ce ee ee ee ee ee ee es ee ee ee ee ee oe eee eee ee ee a ne ee ee cee ee ee ee ee ee ee ee ee ee a oe — =— 
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Option 2 --- DMA Tests 


When Option 2 is selected, test modules 9 and 10 are continuously executed. 
After this option is selected. the sub-option menu shown in Display 16-10 is 
displayed. This permits you to select static and/or functional tests. 


The execution time for Option 2 at 2 MHz is as follows: 


2 - STATIC 
5 - FUNCTIONAL 


Type Option : 


Sub-Option | | Execution 
Number Test | Time 
1 ' Static and Functional Tests |} 7 sec 
2 | Static Test Only | 1 sec 
3 ' Functional Tests Only 6 sec 
| | 
eee eee ! 
8540 MEMORY DIAG VERSION X.X 
[ 0 eee eeee +--+ +--+ +--+ ----- +--+ -------+-------------- 
: 
| OPTION MENU | 
Nr re ee ed ee | 
0 = "RUN ALL HEEEX Dofault ***e* | 
| 1° - MEMORY BOARD RAM 
| 2 - DMA | 
| 3 —~ WRITE PROT & MEM MAP | 
: 4 - RELOCATION STATIC | 
5 - RELOCATION FUNCT | 
| 6 - SYSTEM ROM | 
| | 
| Type Option : 2 | 
| 
| 
DMA | 
| 
| a . | 
| 1 -~ STATIC & FUNCTIONAL ¥EXEX Dofault ***** | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


Display 16-10. 


Three counters are displayed after each time the test is repeated. The 
counters indicate the test number, the number of times the test has executed, 
and the number of errors detected. They are displayed following the Display 
Option menu, as shown in Display 16-11. The Front Panel LED labeled DMA 
flashes during the running of the DMA Functional Tests. 
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DISPLAY OPTION 
1 - TERMINAL HEXEX Dofaylt *eee* 
2 - TERMINAL + 8540 PRINTER 
3 - NO DISPLAY 


Type display : 


TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 


Display 16-11. 


Option 3 --- Write Protect and Memory Maps Static Test 


If Option 43 is selected, test module 11 is run continuously. Three counters 
are displayed after each pass to indicate the test number, the number of 
times the test has executed, and the number of failures detected. The Test 


Running and Option numbers are displayed after the Display Option menu, as 
follows: 


TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 


The execution time for this option at 2 MHz is <1 sec. 


Option 4 --- Memory Relocation Static Test 


When Option 4 is selected, Test Module 12 is run continuously. Three 
counters are displayed after each pass to indicate the test number, the 
number of times the test has been run, and the number of failures detected. 


The Test Running and Option number are displayed following the Display Option 
menu as follows: 


TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 
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The execution time for Option 4 at 2 MHz is <1 sec. 
NOTE 


This test fails if there is more than 32K of program memory 
installed in the unit. 


Option 5 --- Memory Relocation Functional Test 


When Option 5 is selected, test module 13 is run continuously. Three 
counters are displayed after each pass to indicate the test number, the 
number of times the test has been run, and the number of failures detected. 


The Test Running and Option number are displayed after the Display Option 
menu, as follows: | 


TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 


The execution time for Option 5 at 2 MHz is 5 sec. 


NOTE 


This test fails if there is more than 32K of program memory 
installed in the unit. 
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Option 6 --- System ROM Tests 


When Option 6 is selected, test module 14 or 15 is continuously executed. 
After this option is selected, the sub-option menu shown in Display 16-12 is 
displayed. This permits you to select either the ROMS (ROM/EEPROM checksum 
tests) or the EEPROM (EEPROM functional tests). 


The execution time for Option 6 at 2 MHz is as follows: 


2 - EEPROM 


Type Option : 


Sub-Option | Test | Execution 
4 ' ROM/EEPROM Checksum Tests | 300 ms/ROM 
2 7 EEPROM Functional Tests 4 gec 
| 
ee ! 
7 8540 MEMORY DIAG VERSION X.X 
ii ae ge ae a a eras ia ee | 
| ! 
| OPTION MENU | 
Ba Se | 
| 6: RUN ALL #EEEE Dofault ***** | 
| 1 - MEMORY BOARD RAM | 
2 - DMA 
| 3 — WRITE PROT & MEM MAP | 
| 4 - RELOCATION STATIC | 
| 5 - RELOCATION FUNCT | 
| 6 - SYSTEM ROM | 
| { 
| Type Option : 6 | 
| : 
| | 
| SYSTEM ROM | 
Pa a a | 
| 1 - ROMS ¥¥XE* Dofault ***** : 
| : 
| | 
| | 
| | 
1 | 
| | 


Display 16-12. 
Sub-Option 1 
If sub-option 1 is selected, the ROMs on the System ROM board are tested one 
at atime. The ROM number, part number, and checksum are displayed for each 
ROM socket in which a ROM is installed. The test runs continuously; however, 
the display is printed only on the first pass. The display is as follows: 
ROM # xx #160-yyyy-yy CKSUM = zz22 
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In this display, the ROM number "xx" is the ROM chip select address 80--9F. 
80 and 81 are the EEPROMs, 82--9F are the ROMs. The remainder of the part 
number is contained in "yyyy-yy", and "zzz2z" is the checksum number. 


Sub-Option 2 


If sub-option 2 is selected, the EEPROMs on the System ROM board are checked 
for proper timing, the ability to write to and read from an EEPROM, and the 
occurrence of RAM INHIBIT while the EEPROM is being programmed. The test is 


executed only once. After each pass, you must press the RETURN key to 
execute it again or ESC to terminate the sub-option. 


MEMORY BOARD RAM TEST 


This test determines how much system and program memory is installed in the 


8540 and then performs tests on the amount of system and program memory 
detected. 


Line Data 
Printer panes 


SYSTEM CONTROLLER 


Diag 
ROM 


From Common 
Address and S= 
Data Buses 


System 
Control/Interrupt 


tor : 
oller 


Optional System E 
Boards Cc 


mu 
on e 


From Extended <« 
Address Bus 


Extended Program Address Bus A16-A23 


(2976-10)3920-79 


Fig. 16-3. 8540 MDU block diagram (Memory Board RAM tests). 
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MEMORY CONFIGURATION (02/0001 ) 


Circuit Boards Tested 


System Controller, System RAM, and Program Memory. (See Fig. 16-3.) 


Function 


This test determines how much system memory and program memory is installed 
in the 8540. This test examines system memory (up to 64K) and program memory 
(up to 256K) in 4K memory blocks. The amount of memory detected in both 
system and program memories is stored in a memory table, and is displayed on 
the system terminal at the completion of the test. 


When this test is run in the Select Mode, you must verify that the ‘MEMORY 
DETECTED" is correct. In the Automatic Mode, the "MEMORY DETECTED" is 
displayed and no response from the user is required. 


NOTES 


1. Bank switching must be used when the system processor addresses 
system memory above 3FFF (4000--7FFF) or any portion of program 
memory. Bank switching permits 16K blocks of system or program 
memory addresses to be switched into the system processor's 
upper 16K address space (4000--7FFF). Whenever a failure is 
detected, the displayed error address is the true address. 


2. The 32K static Program Memory board has a low and a high memory 
array, with 16K RAMs in each array. The physical layout of RAMs 
for each memory array consists of four rows of 4K x 1 RAM 
devices. The even addresses access one 4K row, while the odd 
addresses access another row. The four rows in the arrays are 
physically addressed by the system processor's upper 16K address 
space as follows: 


First Row All even addresses 4000--5FFE 
Second Row All odd addresses 4001 --5FFF 
Third Row All even addresses 6000--7FFE 
Fourth Row All odd addresses 6001 --7FFF 


3. The 64K System RAM board is physically configured in four banks. 
Hach bank is addressed in the following logical order: 


Bank 1 OOOO--3FFF 
Bank 2 4000--7FFF 
Bank 4 SO00--BFFF 
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Bank 4 COOO--FFFF 


The Program Memory board can be _ strapped so that it may be 
addressed anywhere within the 16M-byte address range. This test 
will scan the entire 16M-byte address range and test the first 
256K detected. If this test indicates that 256k of program 
memory is detected, but less than 256K is installed, verify that 
the extended bank jumper J7171 on the Program Memory board is in 
the enable position (across pins 1 and 2). Refer to Section 3 
of this manual for the location of this jumper. 7 


If a parity error occurs during this test, the following display 
will appear on the system terminal: 


P22>>I>D>D>DD> >>> >>> ~=—-s DIAGNOSTIC FAILURE CECE EEEEEEEEEEEN 


Error Code = O2/YYYY 


**%%% PARITY ERROR *#### 
ADDRESS = XXXX 


In this display, the "YYYY" is the same number displayed in the 
"TEST RUNNING" line. In general, another error code will also 
be displayed following the parity error display. 


The following procedure is to be used for test purposes only and 
only if you suspect the System RAM board to be faulty. If the 
power-up tests fail and the error code indicates a System RAM 
board memory access failure, the System RAM board can be used as 
program memory and the Program Memory board can be used as 
system memory. In this configuration, the operating system can 
be booted and the ROM-resident diagnostics run. The 
ROM-resident diagnostics provide more exhaustive testing to the 
overall system. This configuration can be achieved as follows: 


a. Remove the System RAM board from the 8540 Main Interconnect 
board. Move jumper J6140 from pins 1 and 2 to pins 2 and 5. 
Refer to Section 3 of this manual for the location of jumper 
J6140. 


b. Reinstall the System RAM board in the same location in the 
Main Interconnect board. 


c. Remove all of the Program Memory boards from the Main 
Interconnect board. On one Program Memory board, move 
jumper J6175 to pins 2 and 3, which selects the lower memory 
addresses OK--32K. Move jumper J6179 to pins 2 and 3, which 
selects a special System Memory configuration. 
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d. Reinstall the Program Memory board in one of the program 
memory locations in the Main Interconnect board. 


e. The system is now configured with the Program Memory board 
as system memory and the System RAM board as program memory. 


f. When this testing configuration is completed, return the 
jumpers and boards to their normal positions. 


Description 


Starting with the second bank of system memory (4000--7FFF, 16K--32K), 
the 16K memory block is switched into the system processor's upper 16K 
address space. 


The test examines the 16K block by accessing it at four locations. Data 
byte 55 is written to each address location. Rach location is’ then 
read. If the data returned is OO, it is assumed that memory is not 
present. The results of this comparison are stored in a memory table 
and the next 16K block of memory is switched into the system processor's 
upper address space. 


Steps 1 and 2 are repeated for each of the remaining 16K blocks of 
memory. This test will detect up to a maximum of 64K system memory. It 
also detects up to a maximum of 256K program memory anywhere within the 
16M-byte address range (24-bit address and extended address buses). 


When the test is completed in the Automatic Mode, the system and program 
memory blocks (detected by the test and stored in the memory table) are 
displayed on the system terminal as follows: 


SYSTEM MEMORY= | amount of memory detected | 
PROGRAM MEMORY= [amount of memory detected | 
No user response is required. 


If the memory test is run in Select Mode, the test sequence (when 
completed) is suspended until you respond to questions. In addition to 
displaying the amount of system and program memory detected, you must 
respond to two questions: is the memory size correct? If not, do you 
want to continue. 


Answering Y<CR> (for yes) to both questions starts execution of the next 
test module in sequence. Answering N<CR> (for no) to the first question 
and Y<CR> to the second starts execution of the next test module in 
sequence; however, only the memory detected will be tested. (This is 
the same as answering "yes" to both questions.) Answering N<CR> to both 
questions branches back to the Memory Option Menu. A SYNC pulse is 
provided each time the test module is rerun. 
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NOTE 


The ESC and BREAK keys perform the following functions during 
the execution of most ROM-resident diagnostic test programs: 
The ESC key suspends execution of the test or routine and 
returns to the Option Menu. The BREAK key terminates the test 
program and returns to the Run Mode Menu. 


6. When N<CR> is answered for both questions, an error code is also 
displayed on the system terminal, as follows: 


>>>>>>>>>>>>>>>> = ==DIAGNOSTIC FAILURE CEEEEEEEEEEEEE EC 


Error Code = 02/0001 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 


NOTE 


The error code is not displayed until after the second question is 
answered with a N<CR>. 


BANK SELECT TEST (02/0002) 


Circuit Boards Tested 


System Controller, System Memory, and Program Memory. (See Fig. 16-3.) 


Function 


This test verifies that the Bank Select logic works correctly for the system 
and program memory detected in the previous test. This test verifies that 
the first 1K block within each 16K bank of system and program memory can _ he 
uniquely addressed. Parity is disabled for this test. 
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Description 


la The first 1K block within each 16K block of memory detected in the 
Memory Configuration test is filled with a data pattern, as listed in 
Table 16-10. (Table 16-10 shows a program memory configuration of 128K 
strapped for the bottom of the 16M-byte address space. The addresses of 
the program memory banks can vary from 00 0000 to FF FFFF.) 


Table 16-10 
Data Pattern for Memory Bank Tested 


i Memory | | Data 
Order Bank | Address Pattern 
Tested |Tested | Memory Board Tested | of Bank | Loaded 
Sto Le Lg pee eg ee en ee ae gt SEE OS ee cage Veer ge Oe gine NP Be eg De ee ghee pee ge ee ON gg 
(no ; Oe 4 System Memory (OK--16K) \00; 0000==00 SFFF): =-—- 
test) | | | | | 
1 | O05 | System Memory (16K--32K) | |00 4000--00 7FFF| 11 
2 | O06 | System Memory (32K--48K) |00 8000--00 BFFF| 22 
3 | OT | System Memory (48K--64K)  |00 COO0O--00 FFFF, 33 
4. | OO | Program Memory (OK--16K) |00 O0000--00 3FFF,; 44 
5 | O1 | Program Memory (16K--32K) |00 4000--00 7FFF| 55 
6 | 02 | Program Memory (32K--48K) |00 8000--00 BFFF| 66 
| Pp 105° x Program Memory (48K--64K) '00 COOO--00 FFFF| 77 
8 | OO | Program Memory (64K--80K) {01 O000--01 3FFF; 88 
9 |; O1 | Program Memory (80K--96K) |01 4000--01 7FFF| 99 
10 | O2 | Program Memory (96K--112K) |01 8000--01 BFFF; AA 
11 | 03 | Program Memory (112K--128K)|01 COOO--01 FFFF; BB 
| 
| | 


LLCS TLCS STATS Rr SS Ss EO gS et PE EASA SSR? copes nna SN ARTA «sha RSSCowushse errs 


Zs The first 256 locations of the 1K block within each 16K bank are then 
read and checked for a correct half-byte. (That is, in bank 05, a "X1" 
or "1X" is looked for in each byte, where "X" = don't care.) For each 
of the 256 locations checked, only one good half byte is needed to pass 
the test for the entire bank. The banks are sequentially switched as 
noted in Table 16-10. If no correct half-byte is found, an error code 
and supporting data are displayed on the system terminal. The test also 
branches to a looping routine if an error is detected. This routine 
repeatedly reads the 256 locations in the failing bank starting with the 
first location of the bank. A SYNC pulse is provided each time the 256 
locations are repeated. 


3. In addition to displaying the error codes, additional supporting data is 
displayed as follows: 
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22 >>>>>2>>>>>>>>> DIAGNOSTIC FAILURE CECE EEEEEEEEEEEA 


Error Code = 02/0002 


ACTUAL DATA = [data read on the 256th location read (last read) | 
CORRECT DATA = [correct data byte] 


ADDRESS = [starting address of 16K block that failed| 
BANK TESTED = [16K bank under test] (See Table 16-10.) 


PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 


ROW SELECT TEST (02/0003) 


Circuit Boards Tested 


System Memory and Program Memory. (See Fig. 16-3.) 


Function 


The test verifies that each 4K row of RAM within each 16K block can be 
uniquely selected. This test is identical to the previous Bank Select Test 
except that here, the block under test is 4K instead of 16K. Parity is 
disabled for this test. 


Description 


lig This test uses a similar data pattern as described for the previous test 
in Table 16-10. Hach 4K block of memory is filled with a separate data 
pattern. 


This test reads the first 256 locations of each 4K block. The data byte 
at each of the 256 locations is checked for a correct half-byte (same as 
the previous test). Only one. good half-byte of the 256 locations 
checked is needed for the 4K block under test to pass. If no correct 
half-byte is found, an error code and supporting data are displayed on 
the system terminal. This test also branches to a looping routine if an 
error is detected. This routine repeatedly loops the 256 locations in 
the failing block starting with the first location of the 4K block. A 
SYNC pulse is provided each time the 256 locations are repeated. 
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In addition to displaying the error code, additional supporting data is 
displayed as follows: 


PI PIPPDPDMPD DDD DIAGNOSTIC FAILURE = <<X<<<<< KKK KKK KKK 


Error Code = 02/0003 


ACTUAL DATA = | data read on the 256th location read (last read) | 
CORRECT DATA = [correct data byte] 

ADDRESS = [starting address of 4K block that failed| 

BANK TESTED = [16K bank under test| (See Table 16-10.) 


step 1 is repeated until all 4K blocks of memory detected are tested. 


PARITY LOGIC TEST (02/003A--O003D) 


Circuit Board Tested 


System Memory (See Fig. 16-3.) 


Function 


This test verifies that the parity generator logic, parity check logic, 


parity interrupt, and the parity error address latch on the System RAM board 
are functioning correctly. 


Description 


The four parity logic tests are performed as follows: 


ie 


The parity is turned off and also complemented. Read and write 
Operations are performed to the same address in memory. No interrupt 
should occur. If an interrupt does occur, the error code displayed on 
the system terminal is "02/003A". 


The parity is turned on and set for true parity. An odd parity pattern 
of eight bytes are written to and read from the same address location in 
memory. No interrupt should occur. If an interrupt does occur, the 
error code displayed on the system terminal is "02/003B". 
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NOTE 
The odd parity pattern consists of a walking "1's" test, as 
follows: | 
1. OOOO 0001 
2- OO000 0010 
3.--7. (pattern continues) 
8. 1000 OOOO 


The test pattern continues until eight patterns have been 
formed. The "1" moves one bit to the left on each succeeding 
pattern. 


De The parity is turned on and set for true parity. An even parity pattern 
of four bytes are written to and read from the same address location in 
memory. No interrupt should occur. If an interrupt does occur, the 
error code displayed on the system terminal is also "02/003B". 


NOTE 
The even parity pattern consists of a walking "1's" test, as 
follows: 
1. 0001 0001 
2. 0010 0010 
3. O100 0100 
4. 1000 1000 


L Upon completion of the walking "1's" tests, the parity is complemented 
which should generate a parity error and parity interrupt. If an 
interrupt does not occur, the error code displayed on the system 
terminal is "02/003c". 


De When a parity interrupt is generated, in the above step, the address of 


the parity error is latched and checked for correctness. If the address 


is not correct, the error code displayed on the system terminal is 
"02/003D". 


6s In addition to displaying the error code, additional supporting data is 
displayed as follows: 


PID D>PPDD>DD DDD DD DIAGNOSTIC FAILURE CEEEEEEEEEEEEE EC 


Error Code = [See Table (621124 


PARITY LOGIC PROBLEM 
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Table 16-11 
Parity Logic Error 


Error Code | Description 

See ee (Se rem eI iO NO EE en Te 
ssoscccc=s= | ososscsssssssssesssssssssseesssee==== 
02/003A | Parity Always Enabled 

02/003B | Parity Generator or Checker Problem 
02/003C | Parity Always Disabled 

02/003D | Parity Address Latch Incorrect 

| 


CHIP SELECT TEST (02/0004) 


Circuit Boards Tested 


System Memory and Program Memory. (See Fig. 16-3.) 


Function 


This test verifies that each individual memory device (RAM) can be selected, 
and that there is no interaction between the data bits. All the cells in 
each device are tested for static failures. This is accomplished by a 
"Walking 1's" and "Walking O's" patterns. (See the notes following this 
paragraph.) Parity is disabled during the "Walking 1's" pattern and enabled 
during the "Walking O's" pattern. 


NOTES 


a "Walking 1's" Test --- The 4K block of memory under test is 
filled with a background pattern of "OO's". The Walking "1's" test 
consists of four bit patterns: 

1. 0001 0001 

2. 0010 0010 

ae. “OLOG+O1:00 


4. 1000 1000 


The first pattern is written to each location in the 4K block. The 
pattern is then read at each location. The bit pattern is shifted 
to the left and repeated. This is done four times or until each 
pattern has been written and read once. This procedure is then 
repeated for each 4K block of memory. 
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2% "Walking O's" Test --- The 4K block of memory under test is 
filled with a background pattern of "FF's". The Walking "O's" test 
consists of four patterns: 

1. 0110 1110 -- (Generates an odd parity.) 

2. 1101 1101 

a IO 1004 

4. O111 O111 
The first pattern is written to each location in the 4K block. The 
pattern is then read at each location. The bit pattern is shifted 
to the left and repeated. This is done four times or until each 


pattern has been written and read once. This procedure is’ then 
repeated for each 4K block of memory. 


Description 


1% This test fills each location in the 4K block of memory under test with 
a background pattern of "OO's". The test then writes the first test 
pattern of the Walking "1's" patterns to each location in the 4K block 
of memory. Rach location is then read and compared to the pattern 
written. If an error is detected, an error code and supporting data are 
displayed on the system terminal. This test also branches to a looping 
routine if a failure is detected. This routine writes the Walking "1's" 
pattern to each location of the 4K block again, up to and including the 


failed location. The failed location is then read 256 times. If 


error is still detected the looping routine is repeated. A SYNC pulse 


is provided each time the failed location is read 256 times. 


vale In addition to displaying the error code, additional supporting data is 


displayed as follows: 
>>>>>>>>>>>>>>>> = DIAGNOSTIC FAILURE CEE EERE EEEEEEEEC 


Error Code = 02/0004 


ACTUAL DATA = [incorrect data byte] 

CORRECT DATA = [correct data byte] 

ADDRESS = [indicates failing address | 

BANK TESTED = [16K bank under test] (See Table 16-10.) 


16-46 


ROM-Resident Diagnostics---8540 IU Service 


De The tests described in Steps 1 and 2 are repeated for each of the four 
Walking "1's" patterns. (See the preceding Note 1 for a description of 
the four Walking "1's" patterns.) This completes the Walking "1's" test 
for the first 4K block of memory. 


4. The tests in Steps 1, 2, and 3 are repeated for each 4K block within 
each 16K memory bank. This completes the Walking "1's" test for both 
system and program memory. 


5. The Walking "O's" test is also performed. This test follows the same 
seyuence as the Walking "1's" test, except the background pattern is 
"FF's" at the start of the test and the four test patterns are 
complemented data from the Walking "1's" test patterns. (See the 
preceding Note 2 for a description of the Walking "O's" test.) 


ADDRESSING TEST (02/0005) 


Circuit Boards Tested 


System Memory and Program Memory. (See Fig. 16-3.) 


Function 


This test verifies that the addressing capabilities of the address decoders 
in each individual memory device (RAM) are operating correctly. This test 
uses a "Marching 1's" and "Marching O's" patterns to provide the testing. 
Parity is enabled for this test. 


Description 


1. This test fills each location in the 16K block of memory under test with 
a background pattern of "OO's". The Marching "1's" test is then 
executed. The lowest location in the block is read, a data byte of "FF" 
is written to the location, and the address is incremented by 1. The 
next location is read, a data byte of "FF" is written to the location, 
and the address is incremented by 1. This sequence is repeated until 
all addresses are read and written to. The 16K memory block is now 
filled with "1's". The highest location is read again, a data byte of 
"OO" is written to the location, and the address is decremented by 1. 
The next location is read, a data byte of "OO" is written to the 
location, and the address is decremented by 1. This sequence continues 
until all locations are read and written to. The 16K memory block is 
now filled with "O's". If an error is detected, an error code and 
Supporting data are displayed on the system terminal. This test also 
branches to a looping routine if a failure is detected. This routine 
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rewrites the background pattern of "00's", starts the Marching "1's" 
test again (up to or up and down to the failing location), and reads the. 
location 256 times. If an error is still detected, the looping routine 
is repeated. A SYNC pulse is generated each time the failed location is 
read 256 times. 


In addition to displaying the error code, additional supporting data is 
displayed as follows: 


P>>>>>>> >>> > DIAGNOSTIC FAILURE CEEEEEEEEEEEEEES 


Error Code = 02/0005 


ACTUAL DATA = [incorrect data byte] 

CORRECT DATA = [correct data byte] 

ADDRESS = [indicates failing address] 

BANK TESTED = [16K bank under test] (See Table 16-10.) 


The Marching "O's" test is also performed. This test is the complement 
of the Marching "1's" test. If an error is detected, the same procedure 
is followed as with the Marching "1's". Note that the Marching "1's" 
test will be conducted first, and then the Marching "O's" test will run 
to the failed location. The same error code and supporting data are 
displayed on the system terminal. 


The tests in Steps 1, 2, and 3 are repeated for each 16K memory block in 
both system and program memory. 


REFRESH TEST (02/0006) 


Circuit Boards Tested 


System Memory and Program Memory. (See Fig. 16-3.) 


Function 


This test verifies that data written to the RAMs is not lost when the RAMs 
are not addressed for a period of time. Parity is enabled for this test. 
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Description 


1. This test sequentially fills each 16K block of memory with a count 
pattern (O0--FF repeated). When both system and program memories are 
filled, a two-second delay is imposed. After the delay, each location 
in memory is sequentially checked to verify that the data has not 
changed. If an error is detected, an error code and supporting data are 
displayed on the system terminal. This test also branches to a looping 
routine if a failure is detected. This routine starts reading the 16K 
block under test from the lowest location up to the failing location. 
The failed location is then read 256 times. If an error is still 
detected, the looping routine is repeated. A SYNC pulse is generated 
each time the failed location is read 256 times. 


2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 


D>>DPIIPPD PPP DIAGNOSTIC FAILURE CECE EEEEEEEEEEEC 


Error Code = 02/0006 


ACTUAL DATA = [incorrect data byte | 

CORRECT DATA = [correct data byte] 

ADDRESS = [indicates failing address| 

BANK TESTED = [16K bank under test| (See Table 16-10.) 


PATTERN SENSITIVITY TEST (GALTCOL) (02/0009) 


Circuit Boards Tested 


System Memory and Program Memory. (See Fig. 16-3.) 


Function 


The Pattern Sensitivity Test uses a test pattern referred to as_ the 
"galloping-column" pattern (GALTCOL). The GALTCOL pattern checks address 
transitions between every cell in a row, with respect to all other cells in 
that row, and noise coupling between all cells in the same column. The test 
1s run twice, once with data and once with complemented data. This is an 
exhaustive memory test, and therefore is only run when specifically called 
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for as a sub-option of the Memory Board RAM Test (Select Mode, Option 1). 
Parity is enabled for this test. 


Description 


i 
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This test is run using 4K blocks of memory at a time. The GALTCOL 
pattern is generated according to the following instructions: | 


1. A background pattern is written into the 4K row (all ones 
or zeros). 


2. <A test word (complement of background) is written into 
location zero. 


3. A read and test cycle is executed, which checks address 
transitions between the test word and all other cells 
within the same row. During the first pass, this pattern 
is: READ LOC: 0, LOC 64. LOC 0, L0G 128, LOC -Ossex sexe wea LOC 
4032, Loc O. 


4. The test-word location (LOC O on first pass) is rewritten 
to its original value. 


5. The next two sequential locations are read (LOC 1 and 2 
during first pass). These are from different rows. 


6. An evaluation is performed to determine if the test word 
has been written into all memory locations. 


7. If not, the test word is written into the next sequential 
location (LOC 3 during the first pass). 


8. Steps 3 through 7 are repeated until the test word has been 
written into all memory locations. 


9. The test is then repeated using complemented data. 


If an error is detected, an error code and supporting data are displayed 
on the system terminal. This test also branches to a looping routine if 
a failure is detected. This routine reruns the GALTCOL pattern test on 
the failed 4K block of memory. A SYNC pulse is provided at the starting 
location of the failed 4K block. 


In addition to displaying the error code, additional supporting data is 
displayed as follows: 
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PPD DDD DDD DYDD DIAGNOSTIC FAILURE CE EEE EEEEEEEEEEC 


Error Code = 02/0009 


ACTUAL DATA = ooelay data byte| 
CORRECT DATA =| correct data byte] 

ADDRESS =| indicates failing address| 

BANK TESTED = [16K bank under test] (See Table 16-10.) 


DMA TESTS 


The DMA tests are divided into a static test and a functional (dynamic) test. 
The static test addresses six of the eight registers in the DMA device. (The 
8540 does not use the other two registers.) Data is written to and read from 
each of the six register. The functional test transfers four blocks of data 
between memories to verify DMA memory-to-memory operations. The parity is 
enabled for all DMA tests. 


Line 
Printer 


Prototype 
Memory 


Mem Map 
Wr Protect 


From Common : Be Common Address/Data Bus 
Address and SQ 
Data Buses 


System 


To 
Optional System Emulator Language Emulator 
Boards Controller Processor Processor 


From Extended < 
Address Bus 
Extended Program Address Bus A16-A23 


(2976-10)3920-80 


Fig. 16-4. 8540 MDU block diagram (DMA Tests). 
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DMA STATIC TEST (02/000A ) 


Circuit Board Tested 


System Controller. (See Fig. 16-4.) 


Function 


The DMA device contains eight 16-bit registers; four Address registers and 
four Terminal Count (TC) registers. (Only six of tese registers are tested.) 
Kach register can be addressed, written to, and read. This static test 
verifies that each of the six registers has these capabilities. The Walking 
"1's" and Walking "O's" pattern is used to test the registers. Refer to the 


following notes for a description of the Walking "1's" and "O's" test 
patterns. | 


NOTES 


De "Walking 1's" Test --- The register under test is filled with 
a background pattern of "00's". The Walking "1's" test consists of 
16 patterns: 


Ig OOOO OOOO OOOO O00 
ae O00O OOOO OOOO 0010 
or OOOO OOOO OOOO 0100 
4. OOOO OOOO OO0O 1000 
5.--15. (Pattern continues) 
16. 1000 0000 OOOO OOD0O 


The patterns continue until 16 patterns are formed. The "1" moves 
one bit to the left on each succeeding pattern. 


2. "Walking O's" Test --- The register under test is filled with 
a background pattern of "FF's". The Walking "O's" test consists of 
16 patterns: 


he 4 AG 7, AIO 
De A A A: Ss 
Se Atal aati 4 
A § $A44 ANA A Ore 


5.--15. (Pattern continues) 
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Oe “ORTY 400%: Et: ae 


The patterns continue until 16 patterns are formed. The "O" moves 
one bit to the left on each succeeding pattern. 


Description 


Ts 


3. 


This test starts with the Channel O Address register and continues until 
all six registers are tested. The 16-bit register under test is filled 
with a background of "OO's". Note that two writes to the register are 
required to load all 16 bits. The first pattern of the Walking "1's" 
test is written to the register. After each pattern is written, the 
register is then read to verify that the pattern was correctly stored in 
the register. When all 16 patterns are written and read, the Walking 
"1's" test is completed for that register. If an error is detected, an 
error code and supporting data are displayed on the system terminal. 
This test also branches to a looping routine if a failure is detected. 
This routine repeats the entire walking test to the register under test. 
A SYNC pulse is generated at the start of each walking test. 


In addition to displaying the error code, additional supporting data is 
displayed as follows: 


P22D>>D>IDDP>>>D>> =~=—- DIAGNOSTIC FAILURE CEEEEEEEEEEEEEES 


Error Code = 02/000A 


ACTUAL DATA = [incorrect data (2 bytes) | 
CORRECT DATA = | correct data (2 bytes) | 


In the preceding error code display, the DMA REGISTER number under test 
is the same as the I/O port address for the register. The relationship 
of I/0 port addresses to DMA registers is as follows: 


90 = Channel O --- Address Register 
91 = Channel O --- TC Register 
92 = Channel 1 --- Address Register 
93 = Channel 1 --- TC Register 
94 = Channel 2 --- Address Register 
95 = Channel 2 --- TC Register 
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4. 


The 16-bit register under test is filled with a background of "FF's". 
(Two writes are required.) All 16 patterns of the Walking "O's" test 
are written to and read from the register under test. Error code and 
supporting data displays are the same as that in Step 2. This completes 
the Walking "1's" and "O's" test for Channel O Address register. 


Steps 1, 2, and 3 are repeated for each of the remaining five registers: 


Channel O --- TC Register 
Channel 1 --- Address Register 
Channel 1 --- TC Register 
Channel 2 --- Address Register 
Channel 2 --- TC Register 


DMA FUNCTIONAL TEST (02/000B--OOOE ) 


Circuit Board Tested 


System Controller. (See Fig. 16-4.) 


Function 


The DMA functional test moves four blocks of data from memory to memory in 
four tests, as follows: 
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1. SYSTEM-to-SYSTEM --- A 4K block of data is moved from 4000--4FFF 
in system memory to 7OO0O--7FFF in system memory. 


2. SYSTEM-to-PROGRAM --- A 16K block of data is moved from 
4000--7FFF in system memory to OOOO--3FFF in program memory. 


3. PROGRAM-to-PROGRAM --- The same 16K block of data is moved from 
QOO0O--3FFF in program memory to 4000--7FFF in program memory. 


4.  PROGRAM-to-SYSTEM --- The same 16K block of data is moved from 
4000--7FFF in program memory to 4000--7FFF in system memory. 
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Description 


oystem-to-System. 


Ie This test sequentially fills a 4K block of system memory (4000--4FFF) 
with a count pattern (O0--FF repeated). Each data byte is read after it 
is written to ensure that the data is good. The test then moves the 4K 
block of data to another location in system memory (7000--7FFF). The 
data is read again to ensure that the moved data is still good. If an 
error is detected when the data is read before or after the move, an 
error code and supporting data are displayed on the system terminal. 


System-to-Progran. 
oe This test uses the same procedures as Step 1, except for the following: 


e The memory block filled with the count pattern is 16K in system 
memory (4000--7FFF) . 


e The 16K block is moved from system memory to program memory 
(0000--3FFF). 


e if an error is found, the error code displayed on the system 
terminal is "02/000C". | 


Program- to-Program. 


56 This test. uses the same procedures as Step 2, except for the following: 
e The 16K data block is located in program memory (O0000--3FFF). 


e The 16K block is moved from program memory to program memory 
(4000--7FFF) . 


e If an error is found, the error code displayed on the system 
terminal is "02/000D". 


Program-to-System. 


4. This test uses the same procedures as Step 2, except for the following: 
@ The 16K data block is located in program memory (4000--7FFF). 


@e The 16K block is moved from program memory to system memory 
(4000--7FFF) . 


e iftf an error is found, the error code displayed on the system 
terminal is "02/000E". 


De The four DMA functional tests described in Steps 1--4 branch to a 
looping routine if a failure is detected during any of the tests. This 
routine repeats the DMA test that is executing when the error is 
detected. A SYNC pulse is generated each time the test is started. 
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6. In addition to displaying the error code, additional supporting data is 
displayed as follows: 


P>>PDIPDD DDD DD DIAGNOSTIC FAILURE CEEEE EEE EEE EE EES 


Error Code = [See Table 16-12 | 
ACTUAL DATA = [incorrect data byte | 


CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failed address| 


Table 16-12 | 
DMA Error Code and Transfer Address 


4000--7FFF 


| Eo | Failed 
clea oe ee acini ae en 
02 /OOOB | System--System | 7000--7FFF | System 
02 /O00C ; System--Program : OO00--3FFF | Program 
02 /OO0OD | Program--Program } 4000--7FFF : Program 
02 /OO0E ! Program--System | : System 
| l | 


WRITE PROTECT AND MEMORY MAP STATIC TEST 


The Memory Map and Write-Protect Map RAMs are checked by two static tests. 
The first is a data byte test. The second is an address line test. 


16-56 @ 


ROM-Resident Diagnostics---8540 IU Service 


Prototype 
Memory 
System 
Memory 


From Common Common Address/ Data Bus 
Address and 
Data Buses 


To 
Optional System ulat 
trol 


E 
Pr 


oards ntro 


From Extended 
Address Bus 


Extended Program Address Bus A16-A23 (2976-10)3920-81 


Fig. 16-5. 8540 MDU block diagram 
(Write Protect and Memory Map Static Tests). 


DATA BYTE TEST (02/0010) 


Circuit Board Tested 


System Controller. (See Fig. 16-5.) 


Function 


The Memory Map and Write-Protect Map each consist of two 256 x 1-bit RAM 
storage devices, for a total of 512 bits of storage capacity in each map. 
The RAMs are addressed by the uppermost 512 addresses (FEOO--FFFF) of the 
system processor's address space. When the RAMs are accessed, data bit DO 
sets the bits in the Memory Map and data bit D2 sets the bits in the Write 
Protect Map. 
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Description 
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This test checks the data bits in the two sets of RAMS. The RAMs are 
enabled by writing data byte "OF" to I/0 port EE. This permits 
addresses FEOO--FFFF to be written to. 


A checkerboard pattern (00, 05 repeated) is simultaneously written to 
both RAMs, when address locations FEOO--FFFF are sequentially accessed 
(512 writes). Data byte "OO" is written to addréss FEOO and a "0" is 
stored in each RAM. (Data bits DO and D2 are both "0O".) Data byte "05" 
is written to address FEO! and a "1" is stored in each RAM. (Data byte 
"05" converts to "OOOO 0101" binary, where both DO and D2 are "1".) 
After address FFFF is written to, the test sequentially reads the data 
bits from both RAMs starting at address FEOO through FFFF (512 reads). 


When Steps 1 and 2 are completed, the test repeats Step 2 using a 
reverse checkerboard pattern (05,00 repeated). When this step is 
completed, all memory locations in both RAMs have been tested. 


The tests described in Steps 1--3 branch to a looping routine if a 
failure is detected during any read operation. This routine repeats the 
Data Byte Test. A SYNC pulse is generated each time the test is 
repeated. 


In addition to displaying the error code, additional sd da data is 
displayed as follows: 


P2D>>>D>>DDD>> >>> ~=—- DIAGNOSTIC FAILURE CECE EEEEEEEEEEES 


Error Code = 02/0010 


ACTUAL DATA = | incorrect data byte | 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, FEOO--FFFF | 


ROM-Resident Diagnostics---8540 IU Service 


ADDRESS ERROR TEST (02/0011 ) 


Circuit Board Tested 


System Controller. (See Fig. 16-5.) 


Function 


This test checks both RAMs for any address line shorts or opens. This test 
is executed immediately after the Data Byte Test. 


Description 


ee This test starts at address FEOO and simultaneously writes a data 
pattern (05,00,00 repeated) to both RAMs. The pattern (05,00,00) is 
written 170 times (for 510 writes), plus two more writes of 05 and OO, 
for a total of 512 writes. After address FFFF is written to, the test 
sequentially reads the data bits from both RAMs starting at address FEOO 
through FFFF. If an error is detected, an error code and supporting 
data are displayed on the system terminal. This test also branches to a 
looping routine if a failure is detected during any read operation. 
This routine repeats the Address Error Test. A SYNC pulse is generated 
each time the test is started. 


2% In addition to displaying the error code, additional supporting data is 


displayed as follows: 


>> >>>>> >> DDD DD DIAGNOSTIC FAILURE CEEEEEEEEEEEEE EC 


Error Code = 02/0011 
ACTUAL DATA = [incorrect data byte] 


CORRECT DATA = [correct data byte| 
ADDRESS = [indicates failing address, FEOO--FFFF | 


@ 16-59 


ROM-Resident Diagnostics---8540 IU Service 


MEMORY RELOCATION TESTS 


The purpose of the Memory Relocation circuitry is to relocate a 32K block of 
program memory (in even 4K blocks) to a 64K address space. This feature is 
enabled when only one Program Memory board is installed in the 8540. If your 
8540 has more than 32K of Program Memory installed, these tests are bypassed. 
If you want to run these tests anyway, the upper board must be removed and 
J5175 on the lower board must be positioned to enable the Memory Relocation 
feature. Refer to Section 18 of this manual for removal of the top cover and 
Section 3% of this manual for the correct setting of the jumper. The Memory 
Relocation tests consist of a static test and a functional test. The static 
test checks the data bits and address lines of the Relocation RAM, and the 
reset logic. The functional test relocates a 32K block of program memory Cin 
even 4K blocks) to a 64K address space. The addresses of the relocated 4K 
blocks of memory are checked to verify the relocation. Refer to Section 9 of 
this manual for additional information on the Memory Relocation circuitry. 


Line 
Printer 


Prototype 
Memory 


Mem Map System 
Wr Protect Memory 


From Common 4 Common Address/ Data Bus 
Address and 
Data Buses 


System Program Control/Interrupt 


To 
Optional System Emulator Language Emulator 
Boards Controller Processor Processor 


From Extended 
Address Bus 
Extended Program Address Bus A16-A23 (2976-10)3920-82 


Fig. 16-6. 8540 MDU block diagram 
(Memory Relocation Tests). 
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MEMORY RELOCATION RAM STATIC TEST (02/0014--0016) 


Circuit Board Tested 


Program Memory. (See Fig. 16-6.) 


Function 
The static test checks the Memory Relocation RAM with three tests: 


1. The first test uses a "Walking "1's" and "O's" test to check the 
data bits in the 16 x 16-bit RAM. 


2. The second test uses a count pattern (OF--00) for an address 
test. 


3. The third test checks the reset logic circuitry associated with 
the RAM. 


Description 


Data Bit Test. 


1. This test enables the Relocation RAM circuitry and resets the 16-bit 
counter by writing data byte "20" to I/O port address B8. 


2; The test writes a Walking "1's" and "O's" pattern to the Relocation RAM. 
The "Walking" pattern consists of eight tests. Each test writes the 
same data in all RAM locations. All locations are then read before the 
next test pattern is written. The eight tests contain the following 
patterns: 


1. 0001 De TAO 
2. QOO10 6s 1701 
3-2 O100 fe 101% 
4. 1000 8. O111 


The first "Walking" pattern (0001) is written to all 16 locations in the 
RAM (16 writes). This pattern is then read from all locations (16 
reads). The remaining seven patterns are then written and read (16 x 7 
writes and 16 x 7 reads). If an error is detected, an error code and 
Supporting data are displayed on the system terminal. This test also 
branches to a looping routine if a failure is detected. This routine 


repeats the Data Bit test. A SYNC pulse is generated each time the test 
is repeated. 
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In addition to displaying the error code, additional supporting data is 
displayed as follows: 


P>>>>>>D>>>>D>>>>> ~=—- DIAGNOSTIC FAILURE CEEEEEEEEEEEEEES 


Error Code = 02/0014 


ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, 00O--OF | 
BANK TESTED =[16K bank under test] 


Address Error Test 


3. 


Reset 


4. 
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This test writes a 16-count pattern (OF, OE, OD, OC, OB, OA, 09, 08, O7, 
06, 05, O04, 03, 02, O1, and 00) to the Relocation RAM. The data in each 
of the 16 locations is different. Each location is then read to ensure 
that the correct data is stored in the RAM. If an error is detected, an 
error code and supporting data is displayed on the system terminal. 
This test also branches to a looping routine if a failure is detected. 
This routine repeats the Address Error test. A SYNC pulse is generated 
each time the test is repeated. 


Error Test 


This test writes a count pattern into the first 12 locations of the 
Relocation RAM (01, 02, 03, O4, 05, 06, O7, 08, 09, OA, OB, and OC). 
The last four locations still contain the pattern written by the test in 
Step 3 (03, 02, 01, and OO). <A reset is sent to the Relocation 
circuitry by writing data byte "20" to I/O port address BS. The 16 RAM 
locations are then read to ensure that the correct data is stored in the 
RAM. If an error is detected, an error code and supporting data are 
displayed on the system terminal. This test also branches to a _ looping 
routine if a failure is detected. This routine repeats the Reset Error 
test. A SYNC pulse is generated each time the test is repeated. 


In addition to displaying the error code, additional supporting data is 
displayed for Steps 3 and 4, as follows: 
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POPP DIIDPDP PDD DIAGNOSTIC FAILURE CE EEE EE EE EERE 


Error Code = [See Table 16-13 | 


ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, O0O--OF | 


Table 16-13 
Memory Relocation Static Test 
Address and Reset Error Code 


ee er ec ee ee re ee eee eee ee nee eee ee ee ee 
> <n a am am a ap a a a ae 


MEMORY RELOCATION FUNCTIONAL TEST (02/001 7--O01E) 


Circuit Board Tested 


Program Memory. (See Fig. 16-6.) 


Function 


The functional test relocates a 32K block of program memory (in even 4K 
blocks) to a 64K address space. There are two address definitions that are 
important when discussing memory relocation. 


Bus Addresses These addresses are present on the system address 
bus and are generated by the active processor. 


Physical Addresses These addresses are presented to the chip-select 
decoders and the RAMs on the Program Memory board. 


Physical addresses relate to the 32K block of memory to be relocated. Bus 


addresses relate to the 64K address space (maximum addressing capability for 
address bus lines AO--A15). 
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Memory relocation is accomplished by writing data bytes to I/O port address 
Bs. These data bytes are written to the Relocation RAM, which programs the 
RAM to relocate the designated physical addresses. Table 16-14 lists the 
data bytes that are written into the Relocation RAM. Figure 16-7 shows the 
relationship of the 32K physical addresses being relocated into the 64K 
address space. 


Table 16-14 | 
Example of Data Written to the Relocation RAM 


Data Written 
to Control 


| 
| 
| 
Port BS(L) | Comment 
steerer apa ce eA ang tsa cea aloha caer ate cet 
ssazsssas=a=== ee 
20 KHnables and resets the counter. 
| 
ne ee een Semen eee ee ee eee ees 
00 : Allocates blocks 0, 1, and 2 to 
O1 | physical address space. 
02 | 
| 
en ae en eee ee et atiaitis ih Sliar ae eet eee eee 
OF | Bus addresses 5O00--5FFF are 
OF | not in the physical address space. 
OF | 
| 
eee ete (Senetes esses lee tesla oe cee eee 
0% Bus addresses 6000--7FFF correspond 
O4 | to physical addresses 3000--4FFF. 
Sites See ae pete See eee bere eens 
OF | 
OF | 
OF | Bus addresses 8000--CFFF are 
OF | not in the physical address space. 
OF | 
| 
Le ee ee eee lavelsee See eee tee ei ele 
Q5 : Bus addresses DOOQO--FFFF correspond 
O06 | to physical addresses 5OOO--/FFF. 
O7 | 
| 
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Physical Address Bus Addresses 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| OFFF 
| 
| 
| 
| 
| 
| 
| 
| 


a 
Peper es 
a bb fs / LG 


a ae 


ho 


~ 
~| 
SN 


a ae 
(ie A ee ie 
aa ae aa) 


| 
| 
| 
| 
| 
| 1 FFF 
| 
| 
| 
| 
| 


ea a ae 
ae ae ee 3FFF 


ja | 4000 


nme. eo ees 4FFF 


ei i = 5000 


| 
re 
/ | 
| 
| 
7000 
| 
| 
| 
| 
I 
| 


An \s = i eae /' CFFF 


(EFF 


TS 

4 

ta 

Ps 
~ o> a. am 
Se) OA “yg 

nN ry 

= 

~ 

~ 

as 

a 

key 

rx] 

ry 


—_ is DOOO 


| 
| 
| 
| 
| 
EFFF 
! 
| 
| 


| = Not in physical address space 


Pies 165 / Relationship of physical and bus addresses 
during memory relocation. 


1. This test starts by writing unique data into each 4K memory block of the 


lower 


Program Memory board 


(4K x 8 for a total of 32K writes). 


unique data is written as follows: 


This 
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ROM-R 
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Program Memory 


| 
| 
Data Byte Addresses 
ene penne | sssssssssssssssss= 

ie ' — Q000--OF FF 
22 ' —- 1000--1F FF 
3% | - 2000--2F FF 
4A |  3000--3FFF 
55 | — - 4000--4F FF 
66 | 5000--5FFF 
TT ' 6000--6FFF 
88 | 7000--7FFF 

| 


Next, the test resets the 16-bit counter and enables the Relocation RAM. 
It then programs the Relocation RAM by writing the relocation data bytes 
into each location. Table 16-14 shows the order and function of each 
byte. 


After the Relocation RAM is programmed, the test reads those addresses 
(in 4K blocks) where the physical addresses are to be relocated. The 
correct data byte should be read. If an error is detected, an error 
code and supporting data are displayed on the system terminal. This 
test also branches to a looping routine if a failure is detected. This 
routine repeats the Memory Relocation Function test. A SYNC pulse is 
generated each time the test is repeated. 


In addition to displaying the error code, additional supporting data is 
displayed as follows: 


>2>>>D>>>>>>>>>>> = DIAGNOSTIC FAILURE CEECEEEEECEEEEE ES 


Error Code = [See Table 16-15 | 


ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte, see Table 16-15 | 
ADDRESS = [indicates failing bus address | 
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Table 16-15 
Error Codes for Memory Relocation Function Test 


| | | Correct 
steal eatin Rinses eee ea 

02/0017 | 0000--OFFF / 0000--OF FF ! 11 
02/0018 | 1000--1FFF | 1000--1 FFF | 22 
02/0019 | 2000--2FFF | 2000--2FFF | 33 
02/001A | 6000--6FFF | 3000--3FFF | 4.4 
02 /001B | 7000--7FFF : 4000--4FFF | DD 
02/001C | DOOO--DFFF : 5000--5F FF | 66 
02 /001D | EOOO--EFFF | 6000--6FFF | 77 
02/001E | FOOO--FFFF | 7000--7FFF : 88 

| i | 


SYSTEM ROM BOARD TESTS 


ROM/EEPROM CHECKSUM TESTS (02/0030--0031 ) 


Circuit Boards Tested 


System Controller and System ROM. 


Function 


This test verifies that all ROMs detected have a correct checksum. When this 
option is selected, the ROM chip select address number (80--9F), the ROM part 


number, and the checksum for each ROM detected are displayed on the system 

terminal. 

Description 

1. This test consecutively writes 256 count patterns (O0--FF) to I/O port 
D8. Kach count pattern is loaded into the Write Latch, U4110. After 


each write operation, the pattern is read and compared. If an error is 
detected, an error code is displayed on the system terminal as follows: 
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2. The test then individually selects each ROM socket (80--9F), and tries 
to read a ROM part number. If the part number FFFFFF is read, the test 
assumes that no ROM is installed and the next ROM socket is selected. 
If a ROM is detected, a checksum is performed and compared to _ the 
correct checksum. If the checksum is correct, the ROM chip select 
address, part number, and checksum are displayed on the system terminal 
as follows: 

ROM # xx #160-yyyy-yy  CKSUM = zzzz 
Where: xx = ROM chip select address (80--9F) 
80--81 = EEPROMs 
82--9F = ROMs 
160-yyyy-yy = Tektronix part number 
ZZ2zZ = calculated checksum 

or This same information line is consecutively displayed for each ROM 
detected and found to be correct. 

4. If an error is detected in the checksum, an error code is displayed on 
the system terminal as follows: 
>>D>>>>D>DODD DDD DIAGNOSTIC FAILURE CEEEEEEEEEEEEEEG 

Error Code = 02/0031 
ROM # xx #160-yyyy-yy  CKSUM = gzzz 
PRIMARY SUSPECT = SYSTEM ROM BOARD 
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P>>>>>>>>>>>>>>> = = DIAGNOSTIC FAILURE KKK RRR KK 


Error Code = 02/0030 
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EEPROM FUNCTIONAL TESTS (02/0022--0026 ) 


Circuit Boards Tested 


System Controller and System ROM. 


Function 


This test checks the proper timing of the programming pulse, the ability to 
write to and read a location in EKRPROM, and the occurrence of RAM INHIBIT 


during EEPROM programming. Only the first EEPROM (chip select address 80) is 
tested. 


Description 


ie The test selects the first EEPROM (chip select address 80). A data byte 
FF is written to a test location in the EEPROM. The location is then 
read to ensure that the EEPROM is programmed. During the programming, 
the timing of the programming pulse is measured. This pulse should be 
between 12.8--13.0 ms. If an error is detected, an error code is 
displayed, as follows: 


PIPIPPPPPDPP DDD DIAGNOSTIC FAILURE SEEEEEEEEEEEEEES 


Error Code = I see Table 16-16] 


Table 16-16 
“system ROM Programming Errors 


Krror Code ! Description 

02/0022 | Write or read error 

02 /0023 | Time <12.8 ms 

02 /0024 | Time >13.0 ms 

02/0025 | Timeout occurred while programming 
| 
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2% The test then writes data bytes 55 and AA to the test location and test 
location +1. After the programming is completed, these locations are 
read and compared. If an error is detected, and error code is displayed 
on the system terminal as follows: 


P>>D>>>>>>D>>D>> >>> = DIAGNOSTIC FAILURE CCEEEEEEEEEEEEES 


Error Code = 02/0022 


De A data byte FF is written to the test location +1. While this location 
is being programmed, a read to system memory is made. RAM INHIBIT is 
asserted during any EEPROM programming; therefore, access to the system 
memory should be prohibited during EEPROM programming. If an error is 
detected, an error code is displayed on the system terminal as follows: 


>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE CECEEEEEEEEEEE ES 


Error Code = 02/0026 


4. When the test finishes, it halts and a message is displayed on the 
system terminal as follows: 


(CR) - Continue (ESC) - Stop 


Pressing the RETURN key reruns the test. Pressing the ESC key returns 
to the Option Menu. 


CONSOLIDATED ERROR CODE LISTING 


A numerical listing of all diagnostic error codes and supporting data for the 
basic 8540 unit is consolidated in Section 14 of this manual. The error 
codes are presented in tables that contain supporting data, and suspected 
boards/devices that relate to the detected failure. These tables are useful 
as a quick reference to error codes displayed on the system terminal. 
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Section 17 


OPTIONS 


INTRODUCTION 


This section contains a brief description of each standard and peripheral 
options for the 8540 that is available at the time of this printing. Refer 
to the current Tektronix Products Catalog or contact your nearest Tektronix 
Field Office, distributor, or representative for a list of currently 
available options. 


STANDARD OPTIONS 


The following optional boards and equipment may be installed in the basic 
8540: 


@ Communications Interface (firmware) 
e PROM Programmer 


e Program Memory 


Trigger Trace Analyzer 
e ikmulator Processors 


The following paragraphs briefly describe each standard option. 


COMMUNICATIONS INTERFACE 


The Communications Interface option adds RS-252-C serial interface capability 
to the 8540. This option consists of one or two PROMs that are inserted in 


the System ROM board. This option permits the 8540 to communicate with a 
host computer, using the COM command. | 


NOTE 
The Communications Interface option requires an RS-232-C cable 
between the 8540 and host computer. This cable may be ordered 


separately. See the Accessories tab page located at the rear of 
this manual for the types of cable available. 
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PROM PROGRAMMER 


The PROM Programmer option provides a means of transferring software to a 
PROM device. The PROM device can be erased, programmed, and verified by the 
PROM Programmer. The PROM Programmer consists of a PROM Programmer 
Controller board, Front Panel module, and characteristic modules. 


PROM Programmer Controller Board 


The PROM Programmer Controller board contains most of the PROM Programmer 
Cxrcuitry. It plugs directly into the 8540 Main Interconnect board and is 
connected to the Front Panel module by two cables. 


Front Panel Module 


The Front Panel module is an assembly that replaces the blank trim panel on 
the left side of the 8540 front panel. When installed, it becomes a part of 
the 8540 front panel. The Front Panel contains the PROM POWER switch, four 
status LED indicators, and an edge connector chassis for inserting the 
characteristic modules. 


Characteristic Modules 


Bach characteristic module is designed for a unique PROM device or family of 
PROM devices. The characteristic module is inserted in the Front Panel 
module edge connector. It contains a zero-insertion force (ZIF) socket that 
protrudes from the Front Panel module. The PROM device to be programmed is 
inserted into this ZIF socket. Contact your nearest Tektronix Field Office 
for a list of characteristic modules available for the PROM Programmer. 


PROGRAM MEMORY 


An additional Program Memory (32K) board can be installed in the 8540. This 
increases the program memory to 64K bytes. This board is identical to the 
Program Memory board. 


TRIGGER TRACE ANALYZER 


The Trigger Trace Analyzer (TTA) is designed to provide the 8540 user with a 
set of real-time hardware and software debugging tools. Specifically, the 
TTA allows the user to capture and store data from a program, while the 
program is being executed. The captured data is associated with a designated 
event that may be moved anywhere in the program. The designated event may be 


defined with any combination of 64 logic states from within the executed 
progran. 
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The TTA option consists of a Data Acquisition Probe, a Data Acquisition 
Interface, and two plug-in circuit boards (Trigger Trace #1 and Trigger Trace 
#2). The Data Acquisition Interface is installed in the 8540 rear panel. 
The two circuit boards are installed in the Main Interconnect board. 
Installation instructions are contained in the TTA Installation Manual. 


EMULATOR PROCESSORS 


Under the 8540 dual-processor arrangement, the emulator processor performs 
the function of a program (slave) CPU. The emulator processor emulates the 
operation of a "target" microprocessor or microcomputer device. A program 
written for this target device can be executed and debugged for program logic 
errors by the emulator processor, with the help of the Emulator Controller. 
In most instances, it is permissible to install two emulator processors in 
the Main Interconnect board. (However, with some 16-bit emulators, only one 
emulator may be installed.) When two emulators are installed, only one is 
active at a time. Contact your nearest Tektronix Field Office for a current 
list of emulator processors available for the 8540. 


PERIPHERAL OPTIONS 


The following peripheral options are compatible with the 8540: 


e system Terminal 
TEKTRONIX CT 8500 Video Display Terminal 


e Line Printer 
TEKTRONIX LP 8200 Line Printer 
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INSTALLATION 
INTRODUCTION 
This section contains one-time installation procedures for the 8540. These 


procedures describe the steps required for the original installation of the 
8540 at your work site. Only the standard components of an 8540 are covered 
in this section. The installation procedures for optional equipment are 
detailed within the installation manual for that option. 


This section contains only a minimum of operating information. For more 
information on how to operate the 8540, refer to your System Users Manual. 


In this section, we'll discuss the steps involved in unpacking and installing 
the 8540. The following subjects are included: 


@ site preparation, including space and power requirements; 
® unpacking the 8540, including storage and reshipping; and 


@® preparing the 8540 for operation. 


SITE SKHLECTION AND PREPARATION 
The first consideration in selecting a work site is space. Two other 


criteria for selecting a work station are power requirements and 
environmental conditions. We'll discuss each of these points in turn. 


SPACE REQUIREMENTS 

The 8540 dimensions are shown in Fig. 18-1. 

Here are some things to consider when setting up a work station for the 8540: 
e Provide adequate ventilation for the 8540. 


@e Allow enough room at the rear of the unit for proper cable dress. 
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Fig. 18-1. Dimensions of the 8540. 
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@ Storage space should be close at hand for manuals and other 
documents. 


@® Space may be required for ongoing hardware development projects. 


@ Space will be required for a system terminal and perhaps a line 
printer. 


e You will need to gain access to the inside of the unit, so make sure 
adequate space is available behind and to the sides of the unit for 


removing the top cover (the unit should be rotated 180 degrees when 
removing the top cover). 


POWER REQUIREMENTS 
The primary power requirements for the 8540 are as follows: 


Line Voltages 115 Vac Low (90--110 Vac) 
115 Vac High (108--132 Vac) 
230 Vac Low (180--220 Vac) 
230 Vac High (216--250 Vac) 


Line Frequency 49--63 Hz 

Line Current 7 Amps 
(maximum) 

Power Consumption 700 Watts 
(maximum ) 


When preparing a work site for the 8540, observe the following: 


1. <All peripheral components at the work area must share common 
ground and neutral lines to avoid noisy grounds and ground 
loops. 


2. All units must be properly grounded. 


9. The work area should be on a separate power breaker switch. 


ENVIRONMENTAL CONSIDERATIONS 


The following considerations should be taken into account when preparing the 
work site. 


e The area selected for the work station should be adequately lighted, 
air-conditioned, and dust-free. 
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Static electricity may damage components of the 8540. Use 
standard anti-static procedures when setting up the work 
Site. 


e The work area should be as static-free as possible. If carpeting is 
used, the carpet must be static-free and treated with anti-static 
chemicals as often as required. 


@ The 8540 should be placed on a static-free work surface. 


e Allowances must be made for adequate air exhaust at the rear of the 
unit (6" minimum). 


UNPACKING THE 8540 


Before you unpack the 8540, examine the carton for external damage. If you 
find any damage: 


e Immediately notify the carrier who made delivery, and request 
inspection. 


e Contact your nearest Tektronix Field Engineering Office or _ sales 
representative. 


e Do not throw away the boxes. 

e DO NOT TRY TO REPAIR THE INSTRUMENT. 
REMOVING THE 8540 FROM THE CARTON 
The 8540 unit is packed in a heavy-duty cardboard container, surrounded by 
foam packing material. A piece of cardboard covers the top of the unit. The 


power cord and options rest on the cardboard. 


When you open the carton, remove the power cord and any other material that 
may rest on the cardboard, and set them aside. Remove the cardboard and set 


it aside. 


Use caution when lifting the 8540 out of the box. The 8540 weighs 
27 kg (60 pounds). Don't hurt yourself -- get some help. 


Remove the 8540 and surrounding foam. set the packing material aside. 
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(Don't lose the packing material -- you'll need it again if you ever have to 
ship the 8540.) 


STORAGE AND RESHIPPING 


When a precision electronic instrument, such as the 8540, is to be stored or 
reshipped, it's best to repack it as it was originally shipped from the 
factory. For this reason, be sure to save the carton and packing material in 
which your equipment was shipped. To repack the 8540, simply follow the 
unpacking instructions in reverse order. The following paragraphs describe 
further considerations that must be made when storing or reshipping an 8540. 


Storage 
Observe the following considerations whenever you place the 8540 in storage: 
e Provide adequate protection from dust. 


e Do not exceed the humidity or temperature limitations of the 
instrument, as outlined in Section 2, Specifications of this manual. 


@ Store the carton upright. Do not compress the carton or stack heavy 
objects upon it. 


Reshipping 


If the unit must be shipped to the factory or service center, the following 
steps should be taken: 


1. Note the serial number of the unit on the back panel and any 
other relevant numbers or symbols needed for identification. 
(This information is required for fault notification 
correspondence, which should be sent separately.) 


2. Wrap the unit in durable waterproof material such as _ heavy 
polyethylene, and tape securely. This step should be carried 
out only in a dry atmosphere, and with the unit cool to _ the 
touch. 


3. Pack the unit in a sturdy box (heavy cardboard is acceptable for 
land shipments), lined with 76 mm (3 in.) of medium-density 
foam or expanded polystyrene. 


4. Cables, adapters, and other accessories should be wrapped 
separately and attached by tape to the inner liner at a break in 
the foam, or taped to a separate platform mounted above the foam 
or polystyrene (as used in the original shipping). In the 
latter case, a sheet of 25 mm (1 in.) minimum thickness foam 
should be taped above the cable package. 
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5. Seal the carton with reinforced packaging tape. Identify the 


sender, the unit number, and the serial number on the outside of 
the carton. 


6. Before you ship an 8540, notify the factory or your sales 
representative of your intent to ship the instrument, and await 
their acknowledgement. 


PREPARING THE 8540 FOR OPERATION 


After removing the 8540 from its packing carton, set it on a flat surface, 
preferably the work site. Examine the outside of the 8540 for any damage 
that may have occurred during shipping. If damage is found, follow the 
procedure given before. 


Set the 8540 on the surface so that you are facing the rear panel. Using a 


Phillips screwdriver, remove the two upper cover retainers, as shown in Fig. 
18-2. Slide the top cover back and off the 8540. 


Top Cover 


Cover | 
Retainers — | > 


ay 


a 
\ 


Cover Retainer 
Screws 


(3665-6)3921-4 
Fig. 18-2. Removing the 8540 top cover. 


Notice inside the 8540 that a cardboard and foam restrainer covers’ the 
circuit boards. The restrainer holds the circuit boards in place during 
transit. Lift the restrainer from the unit. Store the restrainer with the 
packing materials in case you need it later. 


Examine the inside of the 8540 for any loose circuit boards, cables, or 


connectors. If you see any damage, follow the procedure given for reporting 
damage. 
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Replace the top cover and the two cover retainers, according to the following 
procedure. Information on the installation of options is given in the 
installation manual for the specific option. 


INTERNAL CABLES 


The 8540 has two internal cables. A 16-line cable connects the Front Panel 
board to the Main Interconnect board. A 40-line ribbon cable connects the 
System Controller board to the Communications Interface board. Before 


applying power to your 8540, verify that both cables are correctly connected, 
as follows: 


e The 16-line cable runs between a 16-pin connector (J1) near the 
bottom edge of the Front Panel board and a 16-pin connector (J17) on 
the edge of the Main Interconnect board (nearest the front panel). 
Make sure that pin 1 of each cable connector is aligned with pin 1 
of the mating connector. 


@e The 40-line ribbon cable runs between a 40-pin edge connector on top 
of the System Controller board (the edge connector nearest the front 
panel) and the 40-pin edge connector on the Communications Interface 
board. Make sure that pin 1 of each cable connector is aligned with 
pin 1 of the mating connector. 


CIRCUIT BREAKER 


Circuit breaker (S200) is connected to the +5 Vde power supply in the 8540. 
The switch for this circuit breaker is located beneath a cover plate towards 
the rear of the instrument. This switch must be ON during normal operation. 
If excessive current activates the circuit breaker, it will trip and the 
switch will be placed in the OFF position. — 


To gain access to the circuit breaker switch, remove the four screws in the 


top cover plate of the power supplies. Always replace this cover plate, when 
you have finished checking or resetting this circuit breaker. 


REPLACING THE TOP COVER 
To replace the top cover of the 8540, perform the following steps: 


1. From the rear panel, slide the top cover into the two grooves 
along the top edges of the mainframe. See Fig. 18-2. 


2. Continue to insert the top cover into the grooves, until the 
right-angle flange at its rear edge is flush with the rear panel 
of the 8540. 


3. Place a cover retainer at each upper rear corner of the 8540, 
covering the right-angle flange of the top cover. 


@ 18-7 


Installation---8540 IU Service 


4. Thread the two screws (removed with the top cover) through the 
cover retainers and tighten both screws. 


SELECTING THE PROPER PRIMARY VOLTAGE 


The 8540 is configured to plug into the primary power source available at 
your work site. If, for some reason, you need to change power sources, use 
the following procedure: 


1. Refer to Fig. 18-3. Notice the small plate near the center of 
the 8540 rear panel. Using a Phillips screwdriver, remove the 
screws holding this cover plate. 


2. Beneath the cover plate, you'll see two slide switches, marked 
"HI--LOW" and 115--230". These switches select high or low 
voltage operation for either 115 or 230 volts. 


3. Set the switches to the voltage of the primary power source. 
(See Table 18-1 to determine correct settings. 


CAUTION 


, a a 


The fuse rating depends on the voltage selected. The 
proper fuse must be used. 


4. Install a fuse with the proper rating in the line fuse holder. 
For 115 volt operation, use a 3AG, 8 amp, 250 volt, medium-blow 


(5 sec.) fuse. For 230 volt operation, use a 3AG, 4 Amp, 250 
volt, medium-blow (5 sec.) fuse. 


5. Replace the switch cover plate to indicate the new voltage 
settings. 


Table 18-1 
Primary Voltage Switch Selection 


Primary | Switch S300 ; Switch S301 
Voltage | 115--230 | HI--LOW 
ete eee | sasssesesasss | sssssssssssss 

90--110 Vac | 115 | LOW 
108--132 Vac | 115 HI 
180--220 Vac | 230 LOW 
216--250 Vac | 230 | HI 

i | 
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Fig. 18-3. 8540 primary voltage cover plate. 


RACK-MOUNT PROCEDURE 


If you purchased the rack-mount option, you'll find rack-mount hardware in 
the bottom of the 8540 packing container. The rack-mount slides are already 
mounted to the sides of your 8540. You must install the slide guides in the 
rack frame. 


Figure 18-4 illustrates the rack-mount guide orientation. Mount the guides 


in the rack with the hardware provided. Tighten the screws securely. Once 
the guides are mounted, slide the 8540 into the rack. 
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Fig. 18-4. Rack-mount guide orientation. 


REMOVING OR INSTALLING A CIRCUIT BOARD 


To remove or install a circuit board in the 8540, perform the following 


procedure: 
1. 
ae 
De 
4. 
De 
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Verify that power to the 8540 is OFF. 


Remove the 8540 top cover, according to the procedure given 
earlier in this section. 


To remove a board, face the front of the 8540, grasp the ejector 
levers at the upper edges of the circuit board, and lift up on 
the levers. Pull the board straight up and free of the vertical 
guides. Then proceed to step 6. 


To install a board, face the front of the 8540, grasp the 
ejector levers at the upper edges of the circuit board. Align 
the circuit board with the appropriate socket of the Main 
Interconnect board, so that the board's component side faces 
left, as you face the instrument's front panel. 


Slide the circuit board downward, within the vertical guides, 
until it reaches the Main Interconnect board socket. Then, 
press down firmly and evenly on the upper edges of the circuit 
board until it snaps into place. 


Installation---8540 IU Service 


6. Replace the 8540 top cover, according to the procedure given 
earlier in this section. 


8540 SYSTEM VERIFICATION 


When the preceding installation procedures are completed, the 8540 should be 
checked for proper operation. Refer to Section 12 of this manual for 
instructions on system verification. 
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REFERENCE MATERIAL 


INTRODUCTION 


This section includes reference material applicable to the 8540: the system 
Bus assignments and the I/0 port address assignments within the 8540. 


8540 SYSTEM BUS ASSIGNMENTS 


The 8540 system bus is contained in the Main Interconnect board. The system 
bus is a 100-line bus configuration. Some of the lines are common to both 
the system and program sections. Other lines are dedicated to either’ the 
system or program section. Lines 1--60 and 82--100 are common to both system 
and program sections. Lines 61--81 are dedicated separately to each section. 
Table 19-1 shows the bus line number, the mnemonic name assigned, and a brief 
description of each line. This table is useful when reading the functional 
descriptions of the various circuit boards in this manual. When used in 
conjunction with the schematic drawings in this manual, this table is also 
helpful in understanding the function of the various lines. 


Table 19-1 
8540 System Bus Assignments 


85, and 97--100. 


Line No. ; Mnemonic | Description 
FF =  seSeerteessesesess= l poem eee eee meee esse ee eee eee eee eee eeeeereese 
zeocessss | eeeeeeeseeeeces |eeeeeeeee 
COMMON LINES, Lines 1--60 (System and Program Sections) 
| | 
| --4 | +5 Vdc | Primary TTL power supply. 
| | 
5--8 | AUX Bus | Undesignated power bus lines. 
| 
9--10 | GND | Common ground with bus lines 15--16, 
| ; 56, 85, and 97--100. 
| | 
| | 
11--12 | +12 Vde | +12 volt power supply. 
| | 
13--14 | -12 Vde | -12 volt power supply. 
] | 
| | 
192410 | GND | Common ground with bus lines 9--10, 56, 
| | 
| | 
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Table 19-1 (cont) 


sep OP ND ENP ee ee ee ee ee eee Ce SP ee see ee cee ee Jem ee ee eee eee Se Se ee Se ee BED Fe eR Se ce yee OEP ae See ee eee Se see se mee Se se ee see Eee ce 


COMMON LINES, Line Nos. 1--60 (System and Program Sections) (cont) 
ee ee ee eee eee eee eee eee one 


l 

17 | AO(L) | Least significant bus address line. 

18 ; A1(L) | Bus address line. 

19 ; AG) ' Bus address line. 

20 | A3(L) | Bus address line. 

21 i A4(L) | Bus address line. 

22 | A5(L) ' Bus address line. 

25 ' A6(L) ' Bus address line. 

24 | ATC) | Bus address line. 

25 | A8(L) ' Bus address line. 

26 | AQ(L) ' Bus address line. 

27 ; A10(L) | Bus address line. 

28 ; ATG) ' Bus address line. 

29 AOE) ' Bus address line. 

30 | A13(L) ' Bus address line. 

31 ea) ' Bus address line. 

32 | A15(L) | Most significant bus address line to 
| | system and program sections. 
| l 

55 | CMEM(H ) | Bank switch command --- When high, allows 
| System processor to address program 
| | memory. 
| l 

34 | RAM INH(L) | Allows any board to override a RAM address 
| | and control the data bus. 
| | | 

bie WD ACCESS (L) Enables data on 16 bits of the data bus 
| when used in conjunction with a 16-bit 
| | emulator. 
l | 

36 pod.) | Least significant data bus line. 

oy DG) | Data bus line. 

38 De) | Data bus line. 

39 1; DS) ' Data bus line. 

40 | D4(L) | Data bus line. 

41 i D5(L) | Data bus line. 

42 | D6(L) | Data bus line. 

43 | D7(L) | Data bus line. 

44 , D&(L) | Data bus line. 

45 | DO(L) | Data bus line. 

46 | D1IO(L) | Data bus line. 

AT > Dag) | Data bus line. 

48 ogee | Data bus line. 

49 | D13(L) | Data bus line. 

50 D14(L) Data bus line. 

51 | D15() | Most significant data bus line. 
l l 
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Table 19-1 (cont) 


=) wee Ee ee ee ee ee ee ee a 2 a ye ee aw ee ee see Se eee ee ee =p ae wee See Se Se See ye se Te SEP Ee Ee ye ee Se see Se eee ew Sew Se Re eee ee ee ee ee Ee ee Pe ee see ae Se ee ee ee ee Sw Bee see eee ee ee ee ee 


COMMON LINES, Line Nos. 1--60 (System and Program Sections) (cont) 
a a ee oe 


' w(L)/10(H) 


| 
52 | | Indicates whether the active emulator is 
| | addressing memory (low) or I/O (high). 
| 
53 | WRP(L) | Indicates that data on the bus is valid 
| | for a write command. 
| 
l l 
54 | OPREQ(L) | Indicates when a bus operation is in 
rogress. 
| a 
59 | R(H)/W(L) | Read/Write control line. Signifies a Read 
1 | OF Write operation to memory and I/O. 
| | 
56 | GND | Common ground with bus lines 9--10, 
_ | 15--16, 85, and 97--100. 
l 
57 | JMP CMD(L) | Issued by the Emulator Controller board to 
| | initiate a forced emulator processor jump. 
| | 
58 | RUN (L) | Indicates that the active Emulator 
| | Processor board is in the RUN state. 
| | 
59 | RESET (L) | Initializes all 8540 logic. RESET(L) 
l | is asserted with either power-on or 
| | Front Control Panel reset. 
| | 
60 | JMP ACK(L) | A response from the emulator processor 
| | to the Emulator Controller board to 
| | enable a jump address onto the system 
| | address bus. 
| | 
DEDICATED LINES TO SYSTEM SECTION, Line Nos. 61--81 
| 
61 | INTACK(L) | Issued by the system processor in response 
| | to an interrupt request. 
| 
62 | INT O(L) | Interrupt Level O. 
| | 
69 | INT 1(L) | Interrupt Level 1. 
| | 
64 | INT 2(L) | Interrupt Level 2. 
| 
65 | INT 3(L) | Interrupt Level 3. 
| l 
66 | INT 4(2) | Interrupt Level 4. 
l | 
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Table 19-1 (cont) 
Line No. Mnemonic Description 
Sp aes | RSAC L ee REARS | TMT vee EE Sa le OME SLOT oem OTST aT eae 
oe [PS eee eS ee os me ee nr es eS ee ee ee 
DEDICATED LINES TO SYSTEM SECTION, Line Nos. 61--81 (cont) 
| | 
67 | INT 5(L) | Interrupt Level 5. 
| | 
68 | INT 6(L) | Interrupt Level 6. 
| | 
69 | INT 7(L) | Interrupt Level 7. 
| | 
70 | INT 8(L) | Interrupt Level 8. 
| L 
71 | INT 29(L) | Interrupt Level 29. 
| | 
72 | INT 30(L) | Interrupt Level 30. 
| | 
19 | INT 31 (L) | Interrupt Level 31. 
| | 
714 | INT 12(L) Interrupt Level 12. 
| | 
15 | INT 13(L) | Interrupt Level 13. 
l 
76 | INT 14(L) | Interrupt Level 14. 
| l 
vai | INT 15(L) | Interrupt Level 15. 
| l 
78 | MSTR PSE(L) | Indicates the system processor is paused 
! : with its data, control, and address lines 
| | tristated. 
l | 
79 | DBG INT(L) | Line from the Emulator Controller board 
| to the System Controller board, used 
| | for interrupt request. 
| | 
80 | DBG VEN(L) | Debug vector enable from the system proces- 
| sor, acknowledging the debug interrupt and 
| | enabling the debug interrupt vector. 
| | 
81 | MSTR INTD(L) | Master interrupted line from the system 
| processor to Emulator Controller board. 
| | This line causes the emulator processor to 
| | be paused and the system processor to run. 
| 
DEDICATED LINES TO PROGRAM SECTION, Line Nos. 61--81 
| | 
61 | SLV INTACK(L) | Issued by the emulator processor in 
| | response to an interrupt request. 
| | 
62 | SLV INT O(L) | Slave interrupt level O. 
l 
| l 
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Table 19-1 (cont) 


Line No. Mnemonic Description 
eet teen Dt hae cece an ean as ea eee 
soeacmce== | eeeeeeseesscces | eeeeeeecse se se se se sere ee eE SEE sssesesesssesseses 
DEDICATED LINES TO PROGRAM SECTION, Line Nos. 61--81 (cont) 
| I 
63 | A16(L) | Extended bus address line to program section. 
| | 
64 | AI7(L) | Extended bus address line to program section. 
| | 
65 | A18(L) | Extended bus address line to program section. 
| | 
66 | A19(L) | Extended bus address line to program section. 
| 
67 | A20(L) | Extended bus address line to program section. 
| | 
68 | A2hG) | Extended bus address line to program section. 
| | 
69 | A22(L) | Extended bus address line to program section. 
| | 
70 | A23(L) | Extended bus address line to program section. 
| 
71 | DBG INT 29(L) | Debug interrupt provided by the RTPA. 
| | 
72 | DBG INT 30(L) | Debug interrupt provided by the RTPA. 
l | 
73 | DBG INT(L) | Debug interrupt generated by the emulator 
| | related hardware and passed on to the 
! ! system processor (open collector). 
| 
| 
74 | UPSE(L) | Generated by the emulator processor. 
| | 
75 | SLV OPREQ(L) | Used by the Emulator Controller board 
| | and the RTPA. 
_ ] 
76 | SLV RESET(L) | Used by the Emulator Controller board to 
| | reset the emulator processor. 
| | 
inh | SLV PSE(L) | Issued by the Emulator Controller board to 
| | the emulator processor. 
| | 
78 | RFSH NW(L) | Issued by the emulator processor to refresh 
| | the program memory. 
| | 
fee, | SLV INOP(L) | Issued by the RTPA to reset active lines in 
| | the emulator processor. 
| | 
80 SWAP(L) | Used only by the 9900 Emulator Processor to 
| | swap addresses in program memory. 
| | 
81 | Spare | Spare line in the program section. 
| | 
| | 
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Table 19-1 (cont) 


=_— me ae a oe yD ee Ie ae = Se See See ee ee ee se ee eee cee ee eee ee 2 Dew vee eee seme Se Se ee SE em ee ee Se See see cee Cee eRe See ew Se ee ee cee See ee cee Se Se cee See ee Oe ee ee See ee See eee ee Tee see a Se See See ee see 
—_— ame au ane ae au Ge ae oD ae ane aoe te ae eee ee cee ae com aD Ge Ge Ge ee ae <> ame tase eee ame ame Ge GD GEE Gee Ge SD Gee eee eee eee ee Ge Ge ae Gee Ge eo ae ee ee ae Som Gee Gee ee ee ee ee Se eee Se cee eee eee ew ome eee ee eee om oe 


COMMON LINES, Line Nos. 82--100 (System and Program Sections) 
a ee eS AO ee ee eee 


15--16, 56, and 85. 


| | 
82 | FETCH(L) | FETCH line from the active emulator processor, 
eee 
| | signifying an instruction fetch. 
| | | 
83 | PAUSE(L) | Causes all processors to go to an inactive 
| State with control, address, and data lines 
| tristated. 
| | 
84 | MSTR RUN(L) | Indicates the system processor in the 
‘ | System Controller board is running. 
| | 
85 | GND | Common ground with bus lines 9--10, 
| | 15--16, 56, and 97--100. 
| | 
| | 
86 | BYTE ADDR(L) | Causes the memory-board address-shifting 
| mechanism to shift the address lines 
| | down one bit position. 
| 
87 | F.P. HOLD(L) | This line is a request to the system 
| | processor, indicating a breakpoint or 
| | single-step operation. 
l | 
88 | MSTR INTACK(L) | Master interrupt acknowledge. 
| | 
89 | MSTR INT 3(L) | Master interrupt 3. 
| 
90 | UMAP(L) | Issued by the System Controller board 
! | indicating prototype memory mapping. 
| | 
91 EMUVEN (L ) ! Enables interrupt vector generated by 
| | emulator related hardware. 
| 
| 
92 | SELF TEST(L) | Used for diagnostic testing. 
| | 
93 | SLV CLK | Clock output from the active emulator 
| | processor. 
| | 
94 | 1/O CLK | 39.06 kHz from the System Controller board. 
| 
95 : 2650 CLK | 10 MHz clock from the System Controller board. 
| | 
96 | SYS CLK | 10 MHz clock from the System Controller board. 
| | 
97--100 GND | Common ground with bus lines 9--10, 
| 
| 


ee ane OE =, one 
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8540 I/0 PORT ADDRESS ASSIGNMENTS 


The system processor communicates with circuit boards within the 8540 
mainframe by means of I/O port addresses. The I/O port addresses are decoded 
by the circuit board being addressed. The data byte on the data bus 
associated with this I/O port address contains the communications. 
Communications take the form of: 


e 8-bit parallel data (read or write) 
e status information (read) 
e control data (write) 


The same I/O port address is often used for writing or reading the 8-bit 
data, and another I/O port address used to write the control byte or read the 
status byte. The I/O port addresses associated with the standard 8540 
circuit boards are described in the sections of this manual that describe the 
functions of the boards. Table 19-2 is a consolidated listing of all I/0 
port addresses associated with the 8540, in ascending hexadecimal order. 


Table 19-2 
8540 I/O Port Address Assignments 


(low board). 


I/O Port | Read/Write | Function or Device 

90 | R/W | DMA Controller Channel O address register. 
| | 

91 R/W ' DMA Controller Channel O terminal count 
! |! register. 
| 
l l 

92 | R/W | DMA Controller Channel 1 address register. 
l 
l l 

93 | R/W | DMA Controller Channel 1 terminal count 
register. 
| 
l | 

94 | R/W | DMA Controller Channel 2 address register. 
l l 

95 | R/W | DMA Controller Channel 2 terminal count 
register. 
| l 
l | 

96 | R/W | Not used. 
l l 

97 | R/W | Not used. 
l = 
l | 

98 | R/W | DMA Controller control and status. 

B8 | R/W | Program Memory board relocation control 
| ! 
l | 
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Table 19-2 (cont) 
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K8 


9 


KA 
KB 
ie 
He 
BD 
BD 


BE 


samp cet case eee see seer cee eee ene Se see Ser sem See Se ce see see ge See See Se ee Se ee See EP ce ee ee ee ee cee ee Se Se ee cee Se ee DP See Se ceee ee 
eee eee ae ae Gee ee ee ee GP Gee eee Gee coe See Gee eee Ge eee ee Gem Gee ae come come ame Gem Se ED Gee Gee Ge Gee Ge Ge See Ge Gm Sun Gene GD cme eEm ce aeee ca 


Program Memory board relocation control 
(high board). 


Remote port --- ACIA control and status. 
Remote port --- ACIA data. 

Auxiliary port --- ACIA control and status. 
Auxiliary port --- ACIA data. 

System terminal --- ACIA control and status. 
system terminal --- ACIA data. 


System RAM board diagnostic control. 


Parity error address, lower order. 


Parity error address, higher order. 


System ROM board control and status. 


High-Speed Serial Communications port data. 


- High-Speed Serial Communications control 
and status. 


Manufacturing Test port control and status. 
Manufacturing Test port data. 

Interval Timer control port. 

Programmed system processor reset. 

LED Write port. 

Switch Read port. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| system RAM board control. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Bank Switch. 
| 
| 
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Table 19-2 (cont) 


a ee ee eee ee ee ee 
= — — a 2 oe 


FF 


FF 
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a ee ee see ee See Se ee ee ee ee ee ew ee 
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a yen ee ew See eee cee ee ewe ee ee ee ee see See ee Se eee seme pee ee ee Se Se cee See ce ee ee yee See Se eee pee ce See Se ee ee ee ee ee eee ee ee 
ome Ga Gem ce Gee eee qe oe ce Ge ae cee ee eee Ee aoe Ge ae Ge Gem SED Gem Ge an cm Ge ae Gee ome Gee en ome Ge Gee Ge oe cee a co eee Oe ee oe oe em oe 


Syne Test port. 

Reserved (decoded but not assigned). 
Reserved (decoded but not assigned). 
Pending Interrupts port. 

SVC mapping port. 

Bxtended Bank Switch. 

Jump Address extended. 

Program Counter Next extended. 
Breakpoint 1 extended. 

Program Counter Last extended. 
Breakpoint 2 extended. 

Debug control port. 

Debug command port. 

Jump Address, lower order. 

Jump Address, higher order. 
Breakpoint 1, lower order. 

Program Counter Next, lower order. 
Breakpoint 1, higher order. 
Program Counter Next, higher order. 
Breakpoint 2, lower order. 

Program Counter Last, lower order. 
Breakpoint 2, higher order. 


Program Counter Last, higher order. 
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I/O PORT ADDRESS DEFINITIONS 


The following paragraphs describe the I/O port addresses individually. In 
addition, a complete breakdown of each bit within the data byte is also 
listed. The I/O port addresses are presented in the same ascending 
hexadecimal order as listed in Table 19-2. 


I/O Port Addresses 90, 92, and 94 (Read/Write) 


I/O port addresses 90, 92 and 94 establish the 16-bit starting addresses for 
DMA Channels O, 1 and 2, respectively. Each of these ports must be accessed 
twice to read or write the starting address of the associated DMA Channel. 
When the port is first accessed, the data byte contains addresses AO--A7. 
When the port is accessed the second time, the data byte contains addresses 
A8--A15. Together, these two bytes contain the starting address for the 
associated DMA Channel, as follows: 


e I/O port addresses --- 90, 92 and 94 (read/write) 
@e 90---Channel O 
e 92---Channel 1 


e 94---Channel 2 


DMA Starting Address 


DO---A0/A8 

D1---A1/A9 

D2---A2/A10 
D3---A3/A11 
D4---A4/A12 
D5---A5/A13 
D6---A6/A14 
D7---A7/A15 


I/O Port Addresses 91, 93 and 95 (Read/Write) 


I/O port addresses 91, 95 and 95 establish the 16-bit terminal count word for 
DMA Channels 0, 1 and 2, respectively. Each of these ports must be accessed 
twice to read or write the terminal count word of the associated DMA Channel. 
When the port is first accessed, the data byte contains the terminal count 
bits CO--C7. When the port is accessed the second time, the data byte 
contains the terminal count bits C8--C135, plus one read and one write flag 
bit. Together, these two bytes contain the terminal count word for _ the 
associated DMA Channel, as follows: 
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e I/0 port addresses --- 91, 93 and 95 (read/write) 


e 91---Channel O 


e 94---Channel 1 


e 95---Channel 2 


DMA Terminal Count 
DO---C0/C8 
D1---C1/C9 
D2---C2/C10 
D3---C3/C11 
D4---C4/C12 
D5---C5/C13 


D6---C6/WRITE 
D7---C7/READ 


I/O Port Address 98 (Read/Write) 


This 1/0 Port accesses 


two 8-bit registers. A write to I/0 port 98 loads the 


DMA Mode Register, and a read of I/O port 98 reads the DMA Status Register. 
The information is contained in the read and write data bytes as follows: 


e 1/0 port address --- 98 (write) 


DMA Mode 


DO---Enables 
D1---Enables 
D2---Enables 
D45---Enables 
D4---Enables 
D5---Enables 
D6---Enables 
D7---Enables 


Register 


DMA Channel O (1=enable) 

DMA Channel 1 (1=enable) 

DMA Channel 2 (1=enable) 

DMA Channel 3 (not used; set to 0) 
rotating priority (1=enable) 
extended write (1=enable) 

TC stop (1=enable) 

Autoload (1=enable) 
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e 1/0 port address --- 98 (read) 
DMA Status Register 


DO---TC status for Channel O 

Di---TC status for Channel 1 

D2---TC status for Channel 2 

D3---TC status for Channel 3 (not used) 
D4---Update flag 

D5---Not used (set to 0) 

D6---Not used (set to 0) 

D7---Not used (set to 0) 


I/O Port Addresses BS and B9 (Write) 


I/O port address B8 accesses the lower Program Memory board (0000---7FFF) and 
I/O port address B9 accesses the upper Program Memory board (8000---FFFF). A 
write to either I/O port address places the first four bits of the control 
byte (the Physical Address bits) in the associated memory relocation RAM. 
The remaining bits in the control byte are used to control associated logic 
circuits. The information is contained in the data byte as follows: 


e I/0 port address --- B8 and B9 (write) 


Low and High Memory Board Control Byte 


DO---PAO 
D1---PA1 
D2---PA2 
D5---PAS 


D4---Relocation Logic (1=disable) 
D5---Counter Reset (1=reset) 
D6---Extended Bank Comparator (1=disable) 
D7---Not used (set to 0) 


I/O Port Addresses B8 and B9 (Read) 


I/O port address BS accesses the lower Program Memory board and I/0 port 
address B9 accesses the upper Program Memory board. A read from either 
address retrieves the status byte from the specified memory relocation logic 
and associated logic circuitry, as follows: 


19242 | @ 


Reference Material---8540 IU Service 


e 1/0 port address --- B8 and B9 (read) 


Low and High Memory Board Status Byte 


DO---PAO 
Di ---PA1 
D2---PA2 
D3-~-PAD 


D4---Disable Latch status (1=disable) 
D5---Not used 

D6---Extended Bank disable status (1=disable) 
D‘/---Not used 


I/O Port Addresses CA, CC, and CE (Read/Write) 


I/O port addresses CA, CC and CE are used to access the various ACIA ports: 
Remote Communications Port (address CA), Auxiliary Port (address CC), or 
System Terminal Port (address CE). When any of these ports is accessed 
during a write operation, the associated control byte is sent to the Port's 
ACIA. When these addresses are read, a status byte is received from the 
associated Port's ACIA. The information is contained in the control and 
status data bytes as follows: (Refer to the manufacturer's data sheet for 
more detailed information on the setting of the bits in the control and 
status bytes.) 


e CA---ACIA Remote Communications Port 

e CC---ACIA Auxiliary Port 

@ CH---ACIA System Terminal Port 

e I/0 port addresses --- CA, CC and CE (write) 
ACIA Port Control Byte 

DO---CRO (Counter Divide Select 1) 
D1---CR1 (Counter Divide Select 2) 
D2---CR2 (Word Select 1) 
D3---CR3 (Word Select 2) 
D4---CR4 (Word Select 3) 
D5---CR5 (Transmitter Control 1 ) 


D6---CR6 (Transmitter Control 2) 
D7---CR7 (Receive Interrupt Enable) 
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e I/0 port addresses --- CA, CC and CE (read) 


ACIA Port Status Byte 


DO---RDRF (Receiver Data Register Full) 
Di---TDRE (Transmit Data Register Empty) 
D2---DCD (Data Carrier Detect) 

D3---CTS (Clear-To-Send) 

D4---FE (Framing Error) 

D5---OVRN (Receiver Overrun) 

D6---PE (Parity Error) 

D7---IRQ (Interrupt Request) 


I/O Port Addresses CB, CD and CF (Read/Write) 

A write to 1/0 port addresses CB, CD and CF loads the data byte into the 
associated ACIA's transmit data register, for transmission to the external 
peripheral connected to the ACIA port: Remote Communications Port (CB), 
Auxiliary Port (CD), or System Terminal Port (CF). A read of these I/O port 
addresses reads the contents of the associated ACIA's receive data register 
and places the data read on the 8540 data bus. 

e 1/0 port address --- CB, CD and CF (read/write) 
e CB---ACIA Remote Communications Port 


e CD---ACIA Auxiliary Port 


e CF---ACIA System Terminal Port 


ACIA Data Byte 


DO---BDO 
D1---BD1 
D2---BD2 
D5---BD3 
D4---BD4 
D5---BD5 
D6---BD6 
D'/---BD7 


I/O Port Addresses D2 and D3 (Write) 


When I/O port addresses D2 or D3 are written to, a control byte is sent to 
the System RAM board. The control byte of port address D2 is used by the 
diagnostic programs to check various functions on the System RAM board. The 
data byte controls the refresh interrupt, parity error interrupt, and parity 
complement. In addition, five bits from the control byte are used to turn 
five LED indicators OFF or ON. The associated control byte of port address 
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D3 is used for paging selections. The information is contained in the 
control bytes as follows: 


e 1/0 port address --- D2 (write) 
Diagnostic Control Byte 


DO---Refresh Interrupt Enable (1 =enable) 

D1---Parity Error (1#=enable) 

D2---Parity Complement (1=complement; O=true parity) 
D3---Diagnostic LED (1=off) 

D4---Diagnostic LED (1=off) 

D5---Diagnostic LED (1 =off) 

D6---Diagnostic LED (1=off) 

D7---Diagnostic LED (1=off) 


NOTE 


All bits are set to zero at power-up. 


e 1/0 port address --- D3 (write) 
system RAM Control Byte 


DO---Not used 
Di---Not used 
D2---Not used 
D3---Not used 
D4---Not used 
D5---A143 (To Paging Switch) 
D6---A14 (To Paging Switch) 
D7---A15 (To Paging Switch) 


I/O Port Addresses D2 and D3 (Read) 

I/O port addresses D2 and D3 access the parity error address latches, on the 
system RAM board. A read from address D2 enables the lower-order address 
latch, and forces the low-order parity error address onto the data bus. A 
read from address D3 enables the higher-order address latch, and forces the 


high-order parity error address onto the data bus. 


The information is contained in the read data bytes as follows: 
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e 1/0 port address --- D2 (read) 


Low-Order Parity Error Address 


DO---AO 
D1i---A1 
D2---A2 
D5---A3Z 
D4---A4 
D5---A5 
D6---A6 
D‘7---A7 
e I/0 port address --- D3 (read) 


High-Order Parity Error Address 


DO---A8 

D1---A9 

D2---A10 
D5---A1l1 
D4---Al2 
D5~---A13 
Do---A14 
D7---A15 


I/O Port Address D8 (Read/Write) 


I/O port address D8 is decoded by an arrangement of NAND gates on the System 
ROM board. The decoder provides READ and WRITE control lines to enable or 
disable various read/write buffers. These buffers permit read/write 
functions that are dependent on the control and status bytes associated with 
the I/O port address D8. The control and status bytes contain the following 
information: 


e 1/0 port address --- D8 (write) 


System ROM Control Byte 


DO---CO --- 
Di---C1 | 
D2---C2 |---Five chip select bits. 
D3---C3 | 
D4---C4 --- 


D5---Not used 
D6---EE (EEPROM Write Enable) (1=enable) 
D7---RE (ROM Board Enable) (1=enable) 
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e 1/0 port address --- D8 (read) 


System ROM Status Byte 


DO-=00: See 

Di =s604 ! 

D2---c2 |---Status of the five 
D3---C3 | chip select bits. 
D4---C4 --- 


D5---S (EEPROM Programming Status) (1=programming) 
D6---EE (EEPROM Write Enable Status) (1=enabled) 
D7---RE (ROM Board Enable Status) (1=enabled) 


I/O Port Address ES (Read/Write) 


The HSI port's UART is activated by I/0 port addresses E8 and E9. I/O port 
address ES permits the system processor to read or write parallel data 
from/to the UART. A write to I/O port E8 permits the system processor to 
load parallel data from the data bus into the UART's transmitter buffer 
register. The UART converts the parallel data to serial data and transmits 
it to the 8560. | : 


During a read operation, the UART converts the serial data from the 8560 to 
parallel data and stores it in the UARTs receiver buffer register. A read of 
I/O port E8 permits the system processor to read the parallel data in the 
UART's receiver buffer register. 


The data byte associated with I/0 port address E8 for both read and write 
operations is as follows: 


e 1/0 port address --- E8 (read/write) 


HSI Parallel Data Byte 


DO---DO 
Diesen 
P2ssep2 

| D3+--D3 
D4---D4 
D5---D5 
D6---D6 
Diss=D7 


I/O Port Address E9 (Read/Write) 
I/O port address EQ provides control of the HSI UART and DMA ports during a 


write operation, and the status of the ports during a read operation. The 
information is contained in the control and status bytes as follows: 
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e 1/0 port address --- E9 (write) 
HSI Port Control Byte 
DO---DMA Channel O --- Memory-to-Memory Read 


(O=program memory, 1=system memory) 
D1---HSIN (High-speed Serial In) Interrupt Enable 


(1 =enable) 
D2---HSO (High-speed Serial Out) Interrupt Enable 
(1 =enable) 
D3---DENBL (DMA Interrupt Enable) 
(1 =enable) 
D4---DMAR (DMA Read Enable; from memory) 
(1 =enable) 
D5---DMAW (DMA Write Enable; to memory) 
(1 =enable) 
D6---DMA Channel 1 --- Memory-to-Memory Write 
(O=program memory, 1=system memory 
D7---DMA Channel 2 --- DMA-to-HSI Read/Write 


(O=program memory, 1=system memory) 


e I/0 port address --- E9 (read) 
HSI Port Status Byte 


DO---DA (HSI Data Available) 
(1=data available) 

D1---TBRE (HSI Transmit Buffer Register Empty) 
(1=buffer empty) 

D2---OEF (Overrun Error) 


(1=error 

D3---FE (Framing Error) 
(1 =error) 

D4---PE (Parity Error) 
(1 =error) 


D5---Receive Error Flag 
| (1=error received) 
D6---Self Test LED (Front Panel) 
D'/---HSI Port CIS Flag 

(1 =clear-to-send) 


I/O Port Address EA (Read/Write) 
I/O port address EA provides control and status of the 8-bit Parallel Test 
Port. During a write operation, the control byte is clocked into an 8-bit 


latch. During a read operation, the status byte is gated onto the data bus. 
The information is contained in the control and status bytes as follows: 
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e I/O port address --- EA (write) 


Parallel Test Port Control Byte 


DO---STRB 
Di---CO 
D2---C1 


D5---UM/WP ENBL (1=enable) 
D4---DISC INTRPT ENBL (1 =enable) 
D5---BOOT ROM ENBL (O=enable) 
D6---DIAG ROM ENBL (1=enable) 
D7---WR PTCT INTRPT ENBL (1=enable) 


e 1/0 port address --- EA (read) 
Parallel Test Port Status Byte 


DO---Not used 
Di---Not used 
D2---Not used 
D3---Not used 
D4---Not used 
D5---Not used 
D6---Not used 
D/---Disc Flag=1 


I/O Port Address EB (Read/Write) 

During a write operation, the associated data byte of I/0 port address EB 
contains the 8-bit parallel data for the Parallel Test Port. During a read 
Operation, the 8-bit parallel data is gated onto the system data bus. The 
information is contained in the data bytes as follows: 


e 1/0 port address --- EB (write) 


Parallel Test Port Data Output 


DO---DODO 
D1i~---DOD1 
D2---DOD2 
D5---D0D3 
D4---DOD4 
D5---DOD5 
D6---DOD6 
D'/---DOD7 
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e I/0 port address --- EB (read) 


Parallel Test Port Data Input 


DO---DIDO 
D1i---DID1 
De---DID2 
D5---DID3 
D4---DID3 
D5---DID5 
D6---DID6 
D'/---DID7 


I/O Port Address EC (Write) 


I/O port address EC is used to enable/disable the interval timer and to reset 
the 2650A-1 microprocessor. A write to this port enables or disables the 
interval timer by setting the correct bits in the data byte. A read of this 
port resets the 2650A-1 (the associated data byte is disregarded). 


e I/0 port address --- EC (write) 
Interval Timer Enable Byte 


DO---Interval Timer (1=enabled, O=disabled) 
D1i---Not used 
D2---Not used 
D5---Not used 
D4---Not used 
D5---Not used 
D6---Not used 
D'7---Not used 


e 1/0 port address --- EC (read) 


Associated data byte is not used. 


I/O Port Address ED (Read/Write) 


I/O port address ED is used to display the status and error code messages 
from the power-up diagnostic tests on six LEDs. This port is also used to 
determine the positions of the 6-bit DIP switch used during the power-up 
tests. When this port is written to, the associated data byte is used to 
enable or disable the six LEDs. When this port is read, the logic states of 
the 6-bit DIP switch are forced onto the data bus. The information is 
contained in the data bytes as follows: 
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e 1/0 port address --- ED (write) 


LED Display Port 


DO---LED O (1 =enabled) 
D1---LED 1 (1=enabled) 
D2---LED 2 (1=enabled) 
D3---LED 3 (1=enabled) 
D4---LED 4 (1=enabled) 
D5---Front Panel LED (self test) (1=enabled) 
D6---Not used 
D'/7---Not used 


e 1/0 port address --- ED (read) 


Power-Up Mode Switch Port 


DO---Not used 
Di---Not used 


D2---Switch 
D4---Switch 
D4---Switch 
D5---Switch 
D6---Switch 
D'/---Switch 


position 1 (1=Open 
position 2 (1=Open 
position 3 (1=Open 
position 4 (1=0pen 
position 5 (1=Open 
position 6 (1=0pen 


I/O Port Address EE (Write) 


I/O port EE is the Bank Switching port. 


which 16K memory block 


enables or disables 


e 1/0 port address --- EE (write) 


Bank Switching Byte 


DO---Address Bit BA14 
Di---Address Bit BA15 
D2---CMEM(H) (1=system memory, O=program memory) 
D3---MAPEN(H) (1 =enable) 
D4---Not used 
D5---Not used 
D6---Not used 
D7---Not used 
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or 
or 
or 
or 
or 
or 


off) 
Off) 
Off) 
Off) 
off) 
off) 


A write to this I/0 port determines 


to 


memory map/write 


The states of BA14 and BA15 determine which 16K block of memory is 


as follows: 


is accessed, selects system or program memory, and 
the MAPEN(H) signal 
circuitry. The information is contained in the data byte as follows: 


protect 


accessed, 
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BA15 ; BA14 ; Memory selected 
Sar i ate ce Bases hacia ictal Na esa ete Sera Nae AS 
eerie a ee 

O |; O |  0000--3FFF 

O | 1 |  4000--7FFF 

{ ' Oo |  8000--BFFF 

1 | 1 | COOO--FFFF 
| | 


I/O Port Address EF (Read) 


I/O port EF is the Sync I/O port. This port is used for test purposes during 
a read operation. When I/O port EF is read, the control line SYNC(L) goes 
low. This control line can then be tested at TP-2. The data on the data bus 
is disregarded. 


I/O Port Address F2 (Read) 


I/O port address F2 provides access to the Interrupt Pending Register on the 
Emulator Controller board. This register contains the status of the eight 
interrupts that are generated on the Emulator Controller board. The 
information is contained in the data byte as follows: 


e I/0 port address --- F2 (read) 
Interrupt Pending Register 


DO---Interrupt 31 
Di---Interrupt 30 
D2---Interrupt 29 
D3---Diagnostics 
D4---Emulator Halt 
D5---Single-cycle 
D6---BP2 

D'/---BP1 


I/O Port Address F3 (Write) 
I/O port address F3 provides access to the SVC Mapping Register. This 
register allows emulator processor SVCs to be mapped to any address between 


OOOO and OOFF on even 16-byte boundaries. The information is contained in 
the data byte as follows: 
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e 1/0 port address --- F3 (write) 


SVC Mapping Register 
(Data byte is complemented. ) 


DO---SVCO(H) 
D1-+-SVC1 (H) 
D2---SVC2(H) 
D3---SVCc3(H) 


D4---Not used 
D5---Not used 
D6---Not used 
D'/---Not used 


I/O Port Address F4 (Write) 

I/O port address F4 provides access to the Extended Bank Switch Register. 
The system processor writes the upper eight bits of an extended bank address 
into this register. The information is contained in the data byte as 
follows: 


e I/0 port address --- F4 (write) 


BHxtended Bank Switch Register 
(Data byte is complemented.) 


DO---A16 
D1i---A17 
D2---A18 
D3---A19 
D4---A20 
D5---Ae1 

Do---A22 
D'7-~--A23 


I/O Port Address F5 (Write) 


I/O port address F5 provides access to the Extended Jump Address Register. 
When JMP ADR EXTD(L) is asserted, the system processor writes an 8-bit 
extended jump address into this register. The information is contained in 
the data byte as follows: 
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e I/0 port address --- F5 (write) 


Extended Jump Address Register 
(Data byte is complemented.) 


DO---JA16 
D1---JA17 
D2---JA18 
D3---JA19 
D4---JA20 
D5---JA21 

D6---JA22 
D7---JA23 


I/O Port Address F6 (Read/Write) 


I/O port address F6 provides access to the BP1 Extended Address Register 
during a write operation, and permits reading the PC Next Extended Address 
Register during a read operation. 


A write to I/0 port F6 loads the BP1 Extended Address Register. This 
register is compared to each program address. When a program address is 
equal to the contents of the BP1 Extended Address Register, an interrupt is 
issued for breakpoint 1. 


A read to I/O port F6 accesses the PC Next Extended Address Register. When 
the system processor reads this register, the PC NEXT EXTD(L) signal goes 
low, and the address of the next program instruction is forced onto the data 
bus. 


The information is contained in the data bytes as follows: 
e I/0 port address --- F6 (write) 


BPi Extended Address Register 
(Data byte is complemented.) 


DO---BA1-16 
Di---BA1-177 
D2---BA1-18 
D35---BAI-19 
D4---BA1-20 
D5---BA1-21 

D6---BA1-22 
D7---BA1-23 
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e 1/0 port address --- F6 (read) 


PC Next Extended Address Register 


DO---PCN-16 
D1i---PCN-17 
D2---PCN-18 
D5---PCN-19 
D4---PCN-20 
D5---PCN-21 
D6---PCN-22 
D'/---PCN-2% 


I/O Port Address F7 (Read/Write) 


I/O port address F7 provides access to the BP2 Extended Address Register 
during a write operation, and permits reading the PC Last Extended Address 
Register during a read operation. 


A write to I/0 port FY loads the BP2 Extended Address Register. This 
register is compared to each program address. When a program address is 
equal to the contents of the BP2 Extended Address Register, an interrupt is 
issued for breakpoint 2. 


A read to I/0 port F7 accesses the PC Next Extended Address Register. When 
the system processor reads this register, the PC LAST EXTD(L) signal goes 
low, and the address of the last program instruction is forced onto the data 
bus. 


The information is contained in the data bytes as follows: 
e 1/0 port address --- F7 (write) 


BP2 Extended Address Register 
(Data byte is complemented.) 


DO---BA2-16 
D1---BA2-1 7 
D2---BA2-18 
D3---BA2-19 
D4---BA2-20 
D5---BA2-21 
D6---BA2-22 
D'/---BA2-23 
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e I/0 port address --- F7 (read) 


PC Last Extended Address Register 


DO---PCL-1 6 
D1---PCL-17 
D2---PCL-18 
D4---PCL-19 
D4---PCL-20 
D5---PCL-21 
D6---PCL-22 
D'f---PCL-23 


I/O Port Address F8 (Write) 


I/O port F8 is the Debug Control Port. When this port is written to, the OUT 
CNTRL(L) signal goes low, and the lower five bits of the data bus are forced 
into the breakpoint register. The information is contained in the data byte 
as follows: 


e I/0 port address --- F8 (write) 


Debug Control Byte 
(Data byte is complemented.) 


DO---B1R - Enable BP1 on read (O=enable) 
D1---BiW - Enable BP1 on write (O=enable) 
D2---B2R - Enable BP2 on read (O=enable) 
D3---B2W - Enable BP2 on write (O=enable) 
D4---S/CY - Enable single-cycle (O=enable) 
D5---Not used 

D6---Not used 

D7---Not used 


I/O Port Address F9 (Write) 
I/O port F9 is the Debug Command Port. When this port is written to, the OUT 
CMD(L) signal goes low, and the lower five bits of the data bus act as 


control signals and are sent to four flip-flops and a NAND gate. The 
information is contained in the data byte as follows: 
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e I/0 port address --- F9 (write) 


Debug Command Byte 
(Data byte is complemented.) 


DO---FR - Forced reset (O=reset enable) 
Di---FI - Forced interrupt (O=enable) 
D2---FJ - Forced jump (O=enable) 

D3---IM - Mask debug interrupts (O=enable) 
D4---SVC - Enable SVC (1=enable) 

D5---SE - Sequence Enable (O=enable) 
D6---Not used 

D'i/---Not used 


I/O Port Address FA (Write) 


I/O port address FA provides access to the Low-Order Jump Address Register. 
When I/O port FA is written to, the JMP ADR LO(L) signal goes low, and the 
states of each bit of the data bus are stored in this register as_ the 
low-order byte of a forced jump address. The information is contained in the 
data byte as follows: 


e 1/0 port address --- FA (write) 


Low-Order Jump Address Register 
(Data byte is complemented.) 


DO---JAO 
D1i---JA1 
D2---JA2 
D3---JA3 
D4---JA4 
D5---JA5 
D6---JA6 
Di{---JA/ 


I/O Port Address FB (Write) 


I/O port address FB permits access to the High-Order Jump Address Register. 
When I/0 port FB is written to, the JMP ADR HI(L) signal goes low, and the 
states of each bit of the data bus are stored in this register as the 
High-Order byte of a forced jump address. The information is contained in 
the data byte as follows: | 
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e I/0 port address --- FB (write) 


High-Order Jump Address Register 
(Data byte is complemented.) 


DO---JA8 

D1i---JA9 

D2---JA10 
D3---JA11 
D4---JA12 
D5---JA13 
D6---JA14 
D7---JA15 


I/O Port Address FC (Read/Write) 


I/O port address FC provides access to the BP! lLow-Order Address Register 
during a write operation, and to the PC Next Low-Order Address Register 
during a read operation. 


A write to I/0 port FC loads the BP1 Low-Order Address Register. The 
contents of this register are compared to the least significant byte of each 
program address. When the least significant byte of a program address is 
equal to the contents of the BP1 Low-Order Address Register, an interrupt is 
issued for breakpoint 1. 


A read of I/O port FC accesses the PC Next Low-Order Address Register. When 
the system processor reads this register, the PC NEXT LO(L) Signal goes low, 
and the least significant byte of the address of the next program instruction 
is forced onto the data bus. 

The information is contained in the read and write data bytes as follows: 


e 1/0 port address --- FC (write) 


BP1 Low-Order Address Register 
(Data byte is complemented.) 


DO---BA1-O 
D1---BAi-1 

D2---BA1-2 
D4---BA1-3 
D4---BA1-4 
D5---BAi-5 
D6---BA1-6 
D'7-~--BA1-7 
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e I/0 port address --- FC (read) 


PC Next Low-Order Address Register 


DO---PCNO 
D1---PCN1 
D2---PCN2 
D3---PCN3 
D4---PCN4 
D5---PCN5 
D6---PCN6 
D'/---PCN7 


I/O Port Address FD (Read/Write) 


I/O port address FD provides access to the BP1 High-Order Address Register 
during a write operation, and to the PC Next High-Order Address Register 
during a read operation. | 


A write to I/O port FD loads the BP1 High-Order Address Register. The 
contents of this register are compared to the most significant byte of each 
program address. When the most significant byte of a program address is 
equal to the contents of the BP! High-Order Address Register, an interrupt is 
issued for breakpoint 1. | 


A read of I/O port FD accesses the PC Next High-Order Address Register. When 
the system processor reads this register, the PC NEXT HI(L) signal goes low, 
and the most significant byte of the address of the next program instruction 
is forced onto the data bus. 


The information is contained in the read and write data bytes as follows: 
e I/0 port address --- FD (write) 


BP1 High-Order Address Register 
(Data byte is complemented.) 


DO---BA1-8 

D1---BA1-9 

D2---BA1-10 
D35---BAi-11 
D4---BA1-12 
D5---BA1-13 
D6---BA1-14 
D'/-~--BA1-15 
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e 1/0 port address --- FD (read) 


PC Next High-Order Address Register 


DO---PCN8& 
D1 ---PCN9 
D2---PCN10 
DJ---PCN11 
D4---PCN12 
D5---PCN13 
D6---PCN14 
D'7---PCN15 


I/O Port Address FE (Read/Write) 


I/O port address FE provides access to the BP2 Low-Order Address Register 
during a write operation, and to the PC Last Low-Order Address Register 
during a read operation. 


A write to I/0 port FE loads the BP2 lLow-Order Address Register. The 
contents of this register are compared to the least significant byte of each 
program address. When the least significant byte of a program address is 
equal to the contents of the BP2 Low-Order Address Register, an interrupt is 
issued for breakpoint 2. 


A read of 1/0 port FE accesses the PC Last Low-Order Address Register. When 
the system processor reads this register, the PC LAST LO(L) Signal goes low 
and the least significant byte of the address of the next program instruction 
is forced onto the data bus. 


The information is contained in the read and write data bytes as follows: 
e 1/0 port address --- FE (write) 


BP2 Low-Order Address Register 
(Data byte is complemented.) 


DO---BA2-0 
Di---BA2-' 
D2---BA2-2 
D3---BA2-3 
D4---BA2-4 
D5---BA2=-5 
D6---BA2-6 
D'/---BA2-7 
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e 1/0 port address --- FE (read) 


PC Last Low-Order Address Register 


DO---PCLO 
Di---PCLI1 
D2---PCL2 
D3-~-PCL3 
D4---PCL4 
D5---PCL5 
D6---PCL6 
D'[~--PCL7 


I/O Port Address FF (Read/Write) 


I/O port address FF provides access to the BP2 High-Order Address Register 
during a write operation, and to the PC Last High-Order Address Register 
during a read operation. 


A write to I/0 port FF loads the BP2 High-Order Address Register. The 
contents of this register are compared to the most significant byte of each 
program address. When the most significant byte of a program address is 
equal to the contents of the BP2 High-Order Address Register, an interrupt is 
issued for breakpoint 2. 


A read of I/0 port FF accesses the PC Last High-Order Address Register. When 
the system processor reads this register, the PC LAST HI(L) signal goes low 
and the most significant byte of the address of the next program instruction 
is forced onto the data bus. 


The information is contained in the read and write data bytes as follows: 
e 1/0 port address --- FF (write) 


BP2 High-Order Address Register 
(Data byte is complemented.) 


DO---BA2-8 

D1---BA2-9 

D2---BA2-10 
D43---BA2-1 1 
D4---BA2-12 
D5---BA2-13 
D6---BA2-1 4 
D'{---BA2-15 
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e 1/0 port address --- FF (read) 


PC Last High-Order Address Register 


DO---PCL8 
D1---PCL9 
D2---PCL10 
D5---PCL11 
D4---PCL12 
D5---PCL1i3 
D6---PCL14 
D'f---PCL15 | 
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SECTION 20 
REPLACEABLE 


ELECTRICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen- 
tative will contact you concerning any change in part number. 


Change information, if any, is located at the rear of this 
manual. 


LIST OF ASSEMBLIES 


A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 


CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 


The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 


Cross Index provides codes, names and addresses of manufac- . 


turers of components listed in the Electrical Parts List. 


ABBREVIATIONS 


Abbreviations conform to American National Standard Y1.1. 


COMPONENT NUMBER (column one of the 
Electrical Parts List) 


A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 


Example a. component number 
ne ne 
A23R1234 A23 R1234 


Assembly number Circuit number 


Read: Resistor 1234 of Assembly 23 
Example b. component number 


Te ee 
A23A2R1234 A23 A2 R1234 
Assembly 


Subassembly Circuit 
number number number 


Read: Resistor 1234 of Subassembly 2 of Assembly 23 


Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 


The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 


Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 


| TEKTRONIX PART NO. (column two of the 


Electrical Parts List) 


Indicates part number to be used when ordering replace- 
ment part from Tektronix. 


SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 


Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 


NAME & DESCRIPTION (column five of the 
Electrical Parts List) 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 


MFR. CODE (column six of the Electrical Parts 
List) 


Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 


MFR. PART NUMBER (column seven of the 
Electrical Parts List) 


Indicates actual manufacturers part number. 
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Mfr. Code 


000CG 
OOOFJI 
00779 
00853 
01121 
01295 


03508 


04222 
04713 
07263 


09353 
10582 
11236 
14433 


15238 


18324 
20932 


22526 
27014 
32997 
34335 
34649 
50522 


51984 


54473 
55680 
56289 
57668 
71400 


72619 
72982 
75042 


75378 
80009 
81541 
82877 
83003 
90095 
90201 


91637 
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Manufacturer 


TECCOR ELECTRONICS, INC. 
MARCOM SWITCHES INC. 

AMP, INC. 

SANGAMO ELECTRIC CO., S. CAROLINA DIV. 
ALLEN-BRADLEY COMPANY 

TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 


GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 


PRODUCTS DEPARTMENT 
AVX CERAMICS, DIVISION OF AVX CORP. 


MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 


FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
C AND K COMPONENTS, INC. 

CTS OF ASHEVILLE, INC. 

CTS OF BERNE, INC. 

ITT SEMICONDUCTORS 


ITT SEMICONDUCTORS, A DIVISION OF INTER 
NATIONAL TELEPHONE AND TELEGRAPH CORP. 
SIGNETICS CORP. 

EMCON DIV OF ILLINOIS TOOL WORKS INC. 


BERG ELECTRONICS, INC. 
NATIONAL SEMICONDUCTOR CORP. 


BOURNS, INC., TRIMPOT PRODUCTS DIV. 
ADVANCED MICRO DEVICES 

INTEL CORP. 

MONSANTO CO., ELECTRONIC SPECIAL 
PRODUCTS 


NEC AMERICA INC. RADIO AND 
TRANSMISSION DIV. 

MATSUSHITA ELECTRIC, CORP. OF AMERICA 
NICHICON/AMERICA/CORP. 

SPRAGUE ELECTRIC CO. 

R-OHM CORP. 

BUSSMAN MFG., DIVISION OF MCGRAW- 
EDISON CO. 

DIALIGHT, DIV. AMPEREX ELECTRONIC 
ERIE TECHNOLOGICAL PRODUCTS, INC. 
TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
CTS KNIGHTS, INC. 

TEKTRONIX, INC. 

AIRPAX ELECTRONICS, INC. 

ROTRON, INC. 

VARO, INC. 

TECHNITROL INC. 

MALLORY CAPACITOR CO., DIV. OF 

P. R. MALLORY AND CO., INC. 

DALE ELECTRONICS, INC. 


Address 


1101 PAMELA DRIVE PO BOX 669 
MARQUARDT 67 ALBANY ST. 

P O BOX 3608 

P O BOX 128 

1201 2ND STREET SOUTH 

P O BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 


ELECTRONICS PARK 
P O BOX 867, 19TH AVE. SOUTH 
5005 E MCDOWELL RD,PO BOX 20923 


464 ELLIS STREET 

103 MORSE STREET 
MILLS GAP ROAD 

406 PARR RD. 

3301 ELECTRONICS WAY 
P O BOX 3049 


P.O. BOX 168, 500 BROADWAY 
811 E. ARQUES 

11620 SORRENTO VALLEY RD 
PO BOX 81542 

YOUK EXPRESSWAY 

2900 SEMICONDUCTOR DR. 
1200 COLUMBIA AVE. 

901 THOMPSON PL. 

3065 BOWERS AVE. 


3400 HILLVIEW AVENUE 


2990 TELESTAR CT. SUITE 212 
1 PANASONIC WAY 

6435 N PROESEL AVENUE 

87 MARSHALL ST. 

16931 MILLIKEN AVE. 


2536 W. UNIVERSITY ST. 
203 HARRISON PLACE 
644 W. 12TH ST. 


401 N. BROAD ST. 

400 REIMANN AVE. 

P O BOX 500 

WOODS ROAD 

7-9 HASBROUCK LANE 

P O BOX 411, 2203 WALNUT STREET 
1952 ALLEGHENY AVE. 

3029 E. WASHINGTON STREET 

P. O. BOX 372 

P. O. BOX 609 


City, State, Zip 


EULESS, TX 76039 
CAZENOVIA, N.Y. 13035 
HARRISBURG, PA 17105 
PICKENS, SC 29671 
MILWAUKEE, WI 53204 


DALLAS, TX 75222 


SYRACUSE, NY 13201 
MYRTLE BEACH, SC 29577 
PHOENIX, AZ 85036 


MOUNTAIN VIEW, CA 94042 
WATERTOWN, MA 02172 
SKYLAND, NC 28776 
BERNE, IN 46711 


WEST PALM BEACH, FL 33402 


LAWRENCE, MA 01841 
SUNNYVALE, CA 94086 


SAN DIEGO, CA 92121 

NEW CUMBERLAND, PA 17070 
SANTA CLARA, CA 95051 
RIVERSIDE, CA 92507 
SUNNYVALE, CA 94086 
SANTA CLARA, CA 95051 


PALO ALTO, CA 94304 


FALLS CHURCH, VA 22042 
SECAUCUS, NJ 07094 
CHICAGO, IL 60645 
NORTH ADAMS, MA 01247 
IRVINE, CA 92713 


ST. LOUIS, MO 63107 
BROOKLYN, NY 11237 
ERIE, PA 16512 


PHILADELPHIA, PA 19108 
SANDWICH, IL 60548 
BEAVERTON, OR 97077 
CAMBRIDGE, MD 21613 
WOODSTOCK, NY 12498 
GARLAND, TX 75040 
PHILADELPHIA, PA 19134 


INDIANAPOLIS, IN 46206 
COLUMBUS, NE 68601 


REV SEP 1982 


Component No. 


A05 
A06 
Al0 
A20 
A30 
A40 
A50 


A60 


A80 
A80 
A90 
A90 


A05 

A05C1 
A05C2 
A05C3 
A05C4 
A05C5 


A05C6 

AO5CR1 
AO5CR2 
AO05CR3 
AO5CR6 
AO5CR7 


AO5CR9 


A05CR10 


A05Q1 
A05Q2 
A05Q3 
A05Q4 


A05Q5 
A05Q6 
A05Q7 
A05Q8 
A05Q9 
AO5R1 


AO5R2 
A05R3 
AO5R4 
AO5R5 
AO5R6 
AO5R7 


AO5R8 
AO5R9 
AO5R10 
AO5R11 
AO5R12 
A05R13 


AO5R14 
AO5R15 
AO5R19 
A05R20 
A05R21 
AO5R22 


REV SEP 1982 


Tektronix 
Part No. 


119-1303-01 
119-1304-01 
670-6541-00 
670-6540-00 
670-6542-00 
670-6543-00 


670-7342-00 
670-7342-01 
670-7341-00 
670-7341-01 


119-1303-01 
290-0903-00 
290-0904-00 
290-0904-00 
285-0862-00 
290-0778-00 


290-0903-00 
152-0198-00 
152-0198-00 
152-0729-00 
152-0198-00 
152-0198-00 


152-0279-00 
152-0066-00 
151-0454-00 
151-0633-00 
151-0633-00 
151-0633-00 


151-0633-00 
151-0633-00 
151-0633-00 
151-0103-01 
151-0307-00 
301-0220-00 


301-0220-00 
301-0220-00 
301-0220-00 
301-0220-00 
301-0220-00 
307-0060-00 


307-0060-00 
307-0060-00 
307-0060-00 
307-0060-00 
307-0060-00 
307-0060-00 


307-0060-00 
307-0060-00 
301-0820-00 
301-0820-00 
301-0820-00 
301-0222-00 


Serial/Model No. 
Eff Dscont 


BO10100 BO10274 
B010275 
B010100 B020384 
B020385 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


POWER SUPPLY: 
POWER SUPPLY: 
CKT BOARD ASSY:COMM INTERFACE 

CKT BOARD ASSY:SYSTEM CONTROLLER 

CKT BOARD ASSY:32K SYSTEM,PROGRAM MEMORY 
CKT BOARD ASSY:EMULATOR CONTROLLER 

CKT BOARD ASY:FRONT PANEL 

(NOT REPLACEABLE ORDER 672-0884-00) 


CKT BOARD ASSY:MAIN INTERCONNECT 


(NO ELECTRICAL PARTS) 

CKT BOARD ASSY:64K SYSTEM RAM 
CKT BOARD ASSY:64K SYSTEM RAM 
CKT BOARD ASSY:SYSTEM ROM 

CKT BOARD ASSY:SYSTEM ROM 


POWER SUPPLY:4.75-7.0VDC, 36A OUT 
CAP. , FXD, ELCTLT: 9000UF, 15V 

CAP. ,FXD, ELCTLT: 64000UF, 15V 

CAP. ,FXD, ELCTLT: 64000UF, 15V 

CAP. ,FXD,PLSTC:0.001,10%, 100V 


CAP. ,FXD, 


CAP. ,FXD, 


SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 
SEMICOND 


SEMICOND 


ELCTLT: 


ELCTLT: 
DEVICE: 
DEVICE: 
DEVICE: 
DEVICE: 
DEVICE: 


DEVICE: 


1UF , +50-10%, 50V 


9000UF , 15V 

SILICON, 200V, 3A 

SILICON, 200V, 3A 

RECT, SI,DUAL, COMMON ANODE 
SILICON, 200V, 3A 

SILICON, 200V, 3A 


ZENER, 0.4W,5.1V,5% 


SEMICOND DEVICE: 
TRANSISTOR: 
TRANSISTOR: 
TRANSISTOR: 
TRANSISTOR: 


TRANSISTOR: 
TRANSISTOR: 
TRANSISTOR: 
TRANSISTOR: 


SILICON, NPN 
SILICON, NPN 
SILICON, NPN 
SILICON, NPN 


SILICON, NPN 
SILICON, NPN 
SILICON, NPN 
SILICON, NPN 


SILICON, 400V, 750MA 


TRANSISTOR: SILI 


RES. ,FXD, 


RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 


RES. ,FXD, 
RES. ,FXD, 


CMPSN: 


CMPSN: 
CMPSN: 
CMPSN: 
CMPSN: 
CMPSN: 
CMPSN: 


CMPSN: 
CMPSN: 


RES. , FXD, CMPSN: 


RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 


RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 
RES. ,FXD, 


CMPSN: 
CMPSN: 
CMPSN: 


CMPSN: 
CMPSN: 
CMPSN: 
CMPSN: 
CMPSN: 
CMPSN: 


CON, PNP, DUAL 
22 OHM,5%,0. 50W 


22 OHM,5%,0.50W 
22 OHM,5%,0.50W 
22 OHM,5%,0.50W 
22 OHM,5%,0. 50W 
22 OHM,5%,0.50W 
6.8 OHM,5%,0.50W 


nN x 


OHM, 5%, 0. 50W 
OHM, 5%,0.50W 
OHM, 5%, 0. 50W 
OHM, 5%,0.50W 
OHM, 5%,0.50W 
OHM, 5%,0.50W 


co co COO OH 


6. 
6. 
6. 
6. 
6. 
6. 


6.8 OHM,5%,0.50W 
6.8 OHM,5%,0.50W 
82 OHM,5%,0.50W 
82 OHM,5%,0.50W 
82 OHM,5%,0.50W 
2.2K OHM,5%,0.50W 


co 


Mtr 


Code Mfr Part Number 


80009 
80009 
80009 
80009 
80009 
80009 


80009 


80009 
80009 
80009 
80009 


80009 
90201 
90201 
90201 
56289 
54473 


90201 
03508 
03508 
83003 
03508 
03508 


04713 
14433 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
04713 
07263 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


119-1303-01 
119-1304-01 
670-6541-00 
670-6540-00 
670-6542-00 
670-6543-00 


670-6545-00 


670-7342-00 
670-7342-01 
670-7341-00 
670-7341-01 


119-1303-01 


TCX9O2U015N2C3B 
CGS643U015V4C3PH 
CGS643U015V4C3PH 


192P10292 
ECE-A5ON1 


TCX902U015N2C3B 


1N5624 
1N5624 
R711A 

1N5624 
1N5624 


SZG35010RL 
LG4016 
151-0454-00 
151-0633-00 
151-0633-00 
151-0633-00 


151-0633-00 
151-0633-00 
151-0633-00 
2N2219 
SP13404 
EB2205 


EB2205 
EB2205 
EB2205 
EB2205 
EB2205 
EB68G5 


EB68G5 
EB68G5 
EB68G5 
EB68G5 
EB68G5 
EB68G5 


EB68G5 
EB68G5 
EB8205 
EB8205 
EB8205 
EB2225 


20-3 


_ Replaceable Electrical Parts—8540 IU Service 


Component No. 


AO5R23 
AO5R24 
AO5R25 
A05R26 
A05R28 
A05R29 


A05R30 
A05R31 
A05R32 
A05R34 
AO05R35 
A05R35 


A05R36 
A05R37 
A05R38 
A05R39 
A05R40 
A05R41 


A05R43 
A05R49 
AO5SCR1 
AO5SCR2 
A05U1 


20-4 


Tektronix 
Part No. 


311-2081-00 
301-0222-00 
321-0213~-00 
321-0226-00 
307-0060-00 
321-0641-00 


301-0102-00 
311-2081-00 
307-0060-00 
301-0470-00 
301-0152-00 
321-0193-00 


301-0152-00 
307-0060-00 
307-0060-00 
301-0222-00 
301-0513-00 
307-0060-00 


311-2080-00 
301-0513-00 
151-0536-00 
151-0537-00 
156-0071-00 


Serial/Model No. 


Eff 


Dscont 


Name & Description 


RES. , VAR,WW:TRMR,1.5K OHM, 2W 

RES. ,FXD,CMPSN: 2.2K OHM,5%,0.50W 
RES. , FXD,FILM:1.62K OHM,1%,0.125W 
RES. ,FXD,FILM:2.21K OHM,1%,0.125W 
RES. ,FXD,CMPSN:6.8 OHM,5%,0.50W 
RES. ,FXD,FILM:1.8K OHM,1%,0.125W 


RES. ,FXD,CMPSN: 1K OHM,5%,0.50W 
RES. ,VAR,WW:TRMR, 1.5K OHM, 2W 
RES. ,FXD,CMPSN:6.8 OHM,5%,0.50W 
RES. ,FXD,CMPSN:47 OHM,5%,0.50W 
RES. ,FXD,CMPSN: 1.5K OHM,5%,0.50W 
RES. ,FXD, FILM:1K OHM,1%,0.125W 


RES. ,FXD,CMPSN:1.5K OHM,5%,0.50W 
RES. ,FXD,CMPSN:6.8 OHM,5%,0.50W 
RES. ,FXD,CMPSN:6.8 OHM,5%,0.50W 
RES. ,FXD,CMPSN: 2.2K OHM,5%,0.50W 
RES. ,FXD,CMPSN: 51K OHM,5%,0.50W 
RES. ,FXD,CMPSN:6.8 OHM,5%,0.50W 


RES. ,VAR,WW:PNL,1.5K OHM,4W 

RES. ,FXD,CMPSN:51K OHM,5%,0.50W 
SCR:SI, 3A, 30V, TO-220 
THYRISTOR: TRIAC, 10A,400V 
MICROCIRCUIT,LI: VOLTAGE REGULATOR 


Mfr 


Code Mfr Part Number 


10582 
01121 
91637 


91637 


01121 
91637 


01121 
10582 
01121 
01121 
01121 
91637 


01121 


01121 


01121 
01121 
01121 
01121 


11236 
01121 
000CG 
03508 
04713 


110-0325 
EB2225 
MFF1816G16200F 
MFF1816G22100F 
EB68G5 
MFF1816G18000F 


EB1025 
110-0325 
EB68G5 

EB4705 

EB1525 
MFF1816G10000F 


EB1525 
EB68G5 
EB68G5 
EB2225 
EB5135 
EB68G5 


AW-4274 
EB5135 
$0303LS3 
SC146DX176 
MC1723CL ~ 


REV SEP 1982 


Component No. 


A06 

A06C1 
A06C2 
A06C3 
A06C5 
A06C6 


AO6CRI 
A06CR2 
A06CR3 
AO6CR4 
A06CR6 
A06CR7 


A06F1 
A06Q1 
A06Q2 
A06Q3 
AO6R1 
AN6R2 


A06R3 
A06R4 
AO6R5 
A06R6 
A06R7 
A06R8 


A06R10 
A06R12 
A06R13 
AO6R14 
AO6R15 
A06R16 


A06R17 
A06R18 
AO6R19 
A06R20 
A06R23 
A06R24 


A06R25 
A06R26 
A06R30 
A06R31 
AO6SCR1 
A06U1 


REV SEP 1982 — 


Tektronix 
Part No. 


119-1304-01 
290-087 3-00 
290-0844-00 
285-0862-00 
290-0804-00 
290-0844-00 


152-0066-00 
152-0066-00 
152-0198-00 
152-0198-00 
152-0175-00 
152-0066-00 


159-0014-00 
151-0454-00 
151-0302-00 
151-0310-00 
308-0827-00 
315-0222-00 


311-2081-00 
315-0682-00 
315-0223-00 
315-0222-00 
315-0752-00 
315-0751-00 


323-0181-00 
315-0331-00 
311-2081-00 
301~-0102-00 
315-0820-00 
315-0820-00 


315-0751-00 
315-0682-00 
315-0682-00 
311-2080-00 
315-0751-00 
301-0472-00 


315-0222-00 
315-0473-00 


307-0755-00: 


301-0472-00 
151-0536-00 
156-0071-00 


Serial/Model No. 


Eff 


Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


POWER SUPPLY: 10.5-75-1304-01 

CAP. ,FXD, ELCTLT: 3300UF , +50-10%, 35VDC 
CAP. ,FXD,ELCTLT: 100UF,-10+75%, 35 WVDC 
CAP. ,FXD, PLSTC:0.001,10%, 100V 

CAP. ,FXD,ELCTLT: 10UF , +50-10%, 25V 

CAP. ,FXD,ELCTLT: 1OOUF ,-10+75%, 35 WVDC 


SEMICOND DEVICE: SILICON, 400V, 750MA 
SEMICOND DEVICE: SILICON, 400V, 750MA 
SEMICOND DEVICE: SILICON, 200V, 3A 
SEMICOND DEVICE: SILICON, 200V, 3A 
SEMICOND DEVICE: ZENER,0.4W,5.6V,52 
SEMICOND DEVICE: SILICON, 400V, 750MA 


FUSE , CARTRIDGE: 3AG, 5A, 250V, FAST-BLOW 
TRANSISTOR: SILICON, NPN 

TRANSISTOR: SILICON, NPN 

TRANSISTOR: SILICON, NPN 

RES. ,FXD,WW:0.22 OHM,10%, 2W 

RES. ,FXD,CMPSN: 2.2K OHM,5%,0. 25W 


RES. , VAR,WW:TRMR, 1.5K OHM, 2W 
RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 22K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 2.2K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 7.5K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 750 OHM,5%,0. 25W 


RES. ,FXD,FILM:750 OHM, 1%,0.50W 
RES. , FXD, CMPSN: 330 OHM,5%,0.25W 
RES. ,VAR,WW:TRMR, 1.5K OHM, 2W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.50W 
RES. ,FXD,CMPSN: 82 OHM,5%,0.25W 
RES. ,FXD,CMPSN: 82 OHM, 5%,0.25W 


RES. ,FXD,CMPSN: 750 OHM,5%,0.25W 

RES. ,FXD,CMPSN: 6.8K OHM,5%,0.25W 
RES. ,FXD,CMPSN:6.8K OHM,5%,0. 25W 
RES. ,VAR,WW:PNL,1.5K OHM,4W 

RES. ,FXD,CMPSN: 750 OHM,5%,0.25W 

RES. ,FXD,CMPSN:4. 7K OHM,5%,0.50W 


RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 
RES. ,FXD,CMPSN:47K OHM,5%,0. 25W 
RES. ,FXD,CMPSN:0.5 OHM,5%,0.5W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.50W 
SCR: SI, 3A, 30V, TO-220 
MICROCIRCUIT, LI: VOLTAGE REGULATOR 


Mfr 
Code Mfr Part Number 


54473 ECEBIVV332S 
54473 ECE-A35V100L 
56289 192P10292 
55680 25ULA10V-T 
54473 ECE-A35V100L 


14433 LG4016 
14433 LG4016 
03508 1N5624 
03508 1N5624 
04713 SZG35008 
14433 LG4016 


71400 MTH5 

80009 151-0454-00 
07263 S038487 
80009 151-0310-00 
75042 BWH-R2200J 
01121 CB2225 


10582 110-0325 
01121 CB6825 
01121 CB2235 
01121 CB2225 
01121 CB7525 
01121 CB7515 


75042 CECTO-7500F 
01121 CB3315 
10582 110-0325 
01121 EB1025 
01121 CB8205 
01121 CB8205 


01121 CB7515 
01121 CB6825 
01121 CB6825 
11236 AW-4274 
01121 CB7515 
01121 EB4725 


01121 CB2225 
01121 CB4735 
57668 R50J0.50HM 
01121 EB4725 
000CG S0303LS3 
04713 MC1723CL 


20-5 


Replaceable Electrical Parts—8540 IU Service 


Component No. 


A10 

A10C1010 
A10C1020 
A10C1031 
A10C1040 
A10C1090 


A10C2010 
A10C2011 
A10C3080 
A10C€3082 
A10C4011 
A10C4031 


A10C4070 
Al0J1 


A10J2 


A10J3 


A10R1011 
A10R1021 
A10R1022 
A10R1023 
A10R1032 
A10R2040 


A10R2060 
A10R2061 
A10R2070 
A10R2071 
A10R2091 
A10R2092 


A10R2097 
A10R3040 
A10R3082 
A10S1030 
A10S1060 
A10S1080 


A10S1090 
A10U1010 
A10U3010 
A10U3020 
A10U3030 
A10U3040 


A10U3050 
A10U3060 
A10U3070 
A10U3080 
A10U3081 
A10U3082 


20-6 


Tektronix 
Part No. 


670-6541-00 
283-0423-00 
290-0846-00 
283-0068-00 
290-0846-00 
290-0846-00 


290-0846-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
131-0608-00 


me eee eee ewe ome on men ee woe ome 


315-0201-00 
315-0201-00 
315-0222-00 
315-0201-00 
301-0102-00 
315-0332-00 


315-0332-00 
315-0332-00 
315-0332-00 
315-0332-00 
315-0332-00 
315-0332-00 


315-0622-00 
307-0596-00 
315-0222-00 
263-0048-00 
263-0042-00 
263-0042-00 


263-0042-00 
156-1315-00 
156-1316-00 
156-0798-02 
156-0530-02 
156-0382-02 


156-0879-00 
156-0878-00 
156-0385-02 
156-0956-02 
156-0545-01 
156-0844-00 


Serial/Model No. 


Eff 


Dscont 


Name & Description 


CKT BOARD ASSY:COMM INTERFACE 

CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
CAP. ,FXD, ELCTLT: 47UF ,-10+75%, 35 WVDC 
CAP. ,FXD,CER DI:0.01UF,+100-0%, 500V 
CAP. ,FXD, ELCTLT: 47UF ,-10+75%, 35 WVDC 
CAP. , FXD, ELCTLT: 47UF ,-10+75%, 35 WVDC 


CAP. ,FXD, ELCTLT: 47UF ,-10+75%, 35 WVDC 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 


CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 

TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 

TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 


RES. ,FXD,CMPSN: 200 OHM, 5%, 
RES. ,FXD,CMPSN: 200 OHM,5%, 
RES. , FXD,CMPSN: 2.2K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 200 OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.50W 
RES. ,FXD, CMPSN: 3.3K OHM,5%,0. 25W 


0.25W 
0.25W 


RES. ,FXD, CMPSN: 3. 3K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 3.3K OHM,5%,0. 25W 
RES. ,FXD, CMPSN: 3.3K OHM,5Z,0. 25W 
RES. ,FXD, CMPSN: 3.3K OHM,5%,0.25W 
RES. , FXD,CMPSN: 3.3K OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 3.3K OHM,5%,0.25W 


RES. , FXD, CMPSN: 6.2K OHM,5%,0.25W 
RES NIWK,FXD FI:7,2.2K OHM,2%,1.0W 
RES. , FXD,CMPSN: 2.2K OHM,5%,0. 25W 
SL SWITCH ASSY: INTERFACE MODE 

SL SWITCH ASSY:B-SOURCE 

SL SWITCH ASSY:B-SOURCE 


SL SWITCH ASSY:B-SOURCE 

MICROCKT, INTFC: QUAD DIFFERENTIAL RECEIVER 
MICROCKT, INTFC: QUAD 3 STATE SINGLE ENDED 
MICROCIRCUIT,DI:DUAL 14 TO 1 LINE SEL/MUX 
MICROCIRCUIT,DI:QUAD 2-INP MUX, SCRN 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 


MICROCIRCUIT,DI:QUAD LINE DRVR 
MICROCIRCUIT,DI:QUAD LINE RCVR 
MICROCIRCUIT, DI:HEX INVERTER 
MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 
MICROCIRCUIT,DI:12 BIT BINARYCNTR, SCRN 
MICROCIRCUIT,DI:SYNC 4-BIT BIN COUNTER 


Mfr 


Code Mfr Part Number 


80009 
04222 
54473 
72982 
54473 
54473 


54473 
04222 
04222 
04222 
04222 
04222 


04222 
22526 


22526 


22526 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
91637 
01121 
80009 
80009 
80009 


80009 
34335 
80009 
01295 
01295 
01295 


80009 
04713 
01295 
01295 
04713 
34335 


670-6541-00 
DGO15E224Z 
ECE-A35V47LU 
871-533E103P 
ECE-A35V47LU 
ECE-A35V47LU 


ECE-A35V47LU 
DGO15E224Z 
DGO15E224Z 
DGOIL5E224Z 
DGO15E224Z 
DGO15E224Z 


DGO15E224Z 
47357 


47357 


47357 


CB2015 
CB2015 
CB2225 
CB2015 
EB1025 
CB3325 


CB3325 
CB3325 
CB3325 
CB3325 
CB3325 
CB3325 


CB6225 
MSP08A01222G 
CB2225 
263-0048-00 
263-0042-00 
263-004 2-00 


263-0042-00 
AM26LS 32 
156-1316-00 
SN74LS153 
SN74LS157P3 
SN74LS00 


156-0879-00 
MC1489L 
SN74LS04 
SN74LS 244NP3 
MC14040BCLD 
SN74LS161N 


REV SEP 1982 


Component No. 


A20 

A20C1011 
A20C1031 
A20€C1042 
A20C1058 
A20C1091 


A20C1101 
A20€1102 
A20C1401 
A20C1501 
A20C1501 
A20C1602 


A20C1701 
A20C2011 
A20€2021 
A20C2028 
A20C 2041 
A20C 2061 


A20C2071 
A20C2091 
A20C2097 
A20C2101 
A20C2401 
A20C3018 


A20C3028 
A20C€3071 
A20C3201 
A20C3301 
A20C3401 
A20C€3601 


A20C€3701 
A20C3801 
A2004038 
A20C4068 
A20C4071 
A20C4301 


A20C4401 
A20C4601 
A20C4701 
A20€5011 
A20C5078 
A20C€5091 


A20C5201 
A20€5301 
A20€5501 
A20€5701 
A20€5803 
A20C6011 


A20C6022 
A20C6031 
A20C6051 
A20C6061 
A20C6071 
A20C6081 


A20C6091 
A20C6101 
A20C6201 


REV SEP 1982 


Tektronix 
Part No. 


670-6540-00 
290-0776-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
290-0776-00 
283-0423-00 


290-0745-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
290-0776-00 
283-0423-00 
290-0745-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
281-0773-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
281-0816-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
290-0776-00 


Serial/Model No. 


Eff 


Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


CKT BOARD ASSY:SYSTEM CONTROLLER 
CAP. ,FXD, ELCTLT 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD, CER 


CAP. ,FXD,ELCTLT: 
DI: 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD, CER 


CAP. ,FXD,ELCTLT: 
DI: 
CAP. ,FXD,ELCTLT: 
DI: 


CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD, CER 
CAP. , FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 


CAP. , FXD, CER 
CAP. , FXD, CER 
CAP. , FXD,CER 
CAP. , FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD, CER 
CAP. ,FXD, CER 
CAP. ,FXD,CER 


CAP. , FXD, CER 


CAP. , FXD,CER 


DI: 


DI: 
CAP.,FXD,ELCTLT: 
DI: 


CAP. , FXD, ELCTLT 


: 22UF , +50-10%, 10V 

0.22UF, +80-20%, 50V 
:0.22UF , +80-20%, 50V 
0. 22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 


:0.22UF, +80-20%, 50V 
:0.22UF ,+80-20%, 50V 
0.22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 
22UF ,+50-10%, 10V 

0.22UF ,+80-20%, 50V 


22UF , +50-10%, 25V 

0.22UF,+80-20%, 50V 
:0.22UF ,+80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 


:0.22UF ,+80-20%, 50V 
:0.22UF , +80-20%, 50V 
22UF , +50-10%, 10V 
0.22UF , +80-20%, 50V 
22UF , +50-10%, 25V 
0.22UF , +80-20%, 50V 


:0.22UF, +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF,+80-20%, 50V 


:0.22UF ,+80-20%, 50V 
:0.22UF, +80-20%, 50V 
:0.22UF, +80-20%, 50V 
:0.22UF ,+80-20%, 50V 
:0.22UF, +80-20%, 50V 
:0.22UF , +80-20%, 50V 


:0.22UF,+80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF, +80-20%, 50V 
:0.01UF, 10%, 100V 

:0.22UF , +80-20%, 50V 


:0.22UF ,+80-20%, 50V 
:0.22UF ,+80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:82PF ,5%, 100V 

:0.22UF , +80-20%, 50V 


:0.22UF, +80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 


:0.22UF ,+80-20%, 50V 


:0.22UF , +80-202%, 50V 


:0.22UF , +80-20%, 50V 


:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
: 22UF , +50-10%, 10V 


Mtr 


Code Mfr Part Number 


80009 
55680 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
55680 
04222 


56289 
04222 


04222 


04222 
04222 
04222 


04222 
04222 
55680 
04222 
56289 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
20932 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
55680 


670-6540-00 
1OULA22V-T 
DGO15E224Z 
DGO15E224Z 
DGOL5E2242Z 
DGO15E224Z 


DGO1L5E2242Z 
DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
1OULA22V-T 
DGO15E224Z 


502D225 

DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
DGO15E224Z 


DGO15E224Z 
DGO15E224Z 
1OULA22V-T 
DGO15E224Z 
502D225 

DGO15E224Z 


DGO15E224Z 
DGO1L5E224Z2 
DGO15E224Z 
DGO15E224Z 
DGO15E2242Z 
DGOL5E2242 


DGO15E224Z 
DGO1L5E2242 
DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
DGO15E224Z 


DGO1L5E224Z 
DGO1L5E224Z 
DGO15E224Z 
DGO15E224Z 
GC70-1C103K 
DGO15E2242 


DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
DGO15E224Z 


201-E0-100AT820J 


DGO15E2242 


DGO15E2242 
DGO1L5E2242 
DGO15E224Z 
DGO15E224Z 
DGO15E224z 
DGO15E224Z 


DGO15E224Z 


DGO15E224Z 
1OQULA22V-T 


20-7 


Replaceable Electrical Parts—8540 IU Service 


) Tektronix Serial/Model No. oe , Mfr 

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A20C6301 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A20C6401 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A20C6501 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224zZ 
A20C6801 281-0791-00 CAP. ,FXD,CER DI:270PF,10%,100V 72982 8035D2AADX5R27. 
A20C6803 281-081 2-00 CAP.,FXD,CER DI: 1000PF, 10%, 100V 72982 8035D9AADX7R10: 
A20C7021 290-0776-00 CAP. ,FXD, ELCTLT: 22UF , +50-10%, 10V 55680 1OULA22V-T 
A20C7030 290-0776-00 CAP. , FXD, ELCTLT: 22UF , +50-10%, 10V 55680 1OULA22V-T 
A20C7070 290-0776-00 CAP. ,FXD, ELCTLT: 22UF ,+50-10%, 10V 55680 lOULA22V-T 
A20C7601 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A20CR5081 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 150MA 01295 1N4152R 
A20DS1083 150-1020-00 LAMP, LED:RED,5 VOLTS 72619 555-2007 
A20DS1084 150-1020-00 LAMP, LED:RED,5 VOLTS 72619 555-2007 
A20DS1085 150-1020-00 LAMP, LED:RED,5 VOLTS 72619 555-2007 
A20DS 1086 150-1020-00 LAMP, LED:RED,5 VOLTS 72619 555-2007 
A20DS1087 150-1020-00 LAMP, LED:RED,5 VOLTS 72619 555-2007 
A20J1051 131-0608-00 TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 22526 47357 

ceee- oo (QTY 3) 
A20J1080 131-0589-00 TERMINAL, PIN:0.46 L X 0.025 SQ 22526 48283-029 

wren oe (QTY 11) 
A20J2804 131-0608-00 TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 22526 47357 

wane oo (QTY 9) 
A20J 3014 131-0608-00 TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 22526 47357 

wane e ao (QTY 3) 
A20J5704 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

wren oo (QTY 3) 
A20R1021 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A20R1061 307-0598-00 RES NIWK,FXD FI:7,330 OHM, 2%,1.0W 91637 MSP08A01331G 
A20R1064 307-0591-00 RES ,NTWK,FXD FI:9,470 OHM, 2%, 2W 91637 MSP10A01-471J 
A20R1103 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSPO8A01222G 
A20R1201 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025 
A20R1404 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A20R2081 315-0331-00 RES. , FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A20R2082 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0. 25W 01121 CB2225 
A20R2504 307-0446-00 RES ,NTWK,FXD FI:10K OHM,20%,(9) RES 91637 MSP10A01-103M 
A20R3016 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 01121 CB2225 
A20R3069 315-0222-00 RES. ,FXD ,CMPSN: 2.2K OHM,5%,0.25W 01121 ©CB2225 
A20R3104 307-0596-00 RES NIWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A20R3504 307-0650-00 RES NIWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R3701 307-0446-00 RES ,NIWK,FXD FI: 10K OHM,20%,(9) RES 91637 MSP10A01-103M 
A20R4067 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0. 25W 01121 ©B2225 
A20R4081 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025 
A20R4601 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0. 25W 01121 CB2225 
A20R4704 307-0542-00 RES ,NTWK,FXD,FI: 10K OHM,5%,0.125W 91637 MSP06A01-103J 
A20R4801 315-0821-00 RES. ,FXD,CMPSN: 820 OHM,5%,0.25W 01121 CB8215 
A20R4802 315-0821-00 RES. ,FXD,CMPSN: 820 OHM,5%,0. 25W 01121 CB8215 
A20R5054 307-0650-00 RES NIWK,FXD,F1I:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R5071 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A20R5078 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0. 25W 01121 CBI1O15 
A20R5104 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A20R5704 307-0650-00 RES NIWK,FXD,F1I:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R5801 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 ©CB1025 
A20R5802 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A20R6021 315-0331-00 RES. ,FXD ,CMPSN: 330 OHM, 5%,0. 25W 01121 CB3315 
A20R6051 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 01121 ©CB2225 
A20R6064 307-0650-00 RES NIWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R6065 307-0650-00 RES NIWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R6094 307-0650-00 RES NIWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 

20-8 REV SEP 1982 | 


Component No. 


A20R6104 
A20R6204 
A20R6802 
A20R6804 
A20R6805 
A20R6806 


A20R7200 
A20S1100 
A20U1010 
A20U1020 
A20U1030 
A20U 1040 


A20U1050 
A20U 1060 
A20U1070 
A20U1080 
A20U1090 
A20U1100 


A20U1200 
A20U1300 
A20U1400 
A20U1500 
A20U1600 
A20U1700 


A20U 2010 
A20U 2020 
A20U 2022 
A20U 2030 
A20U 2040 
A20U 2050 


A20U2060 
A20U 2070 
A20U 2080 
A20U 2090 
A20U2100 
A20U 2300 


A20U 2400 
A20U2500 
A20U 2600 
A20U 2700 
A20U 3010 
A20U 3020 


A20U 3030 
A20U 3040 
A20U3060 
A20U 3070 
A20U 3090 
A20U3100 


A20U 3200 
A20U 3300 
A20U3400 
A20U 3500 
A20U 3600 
A20U3700 


A20U 3800 


A20U4010 
A20U4020 


REV SEP 1982 


Tektronix 
Part No. 


307-0650-00 
307-0542-00 
315-0102-00 
315-0821-00 
315-0102-00 
315-0821-00 


315-0103-00 
260-1589-00 
156-0479-02 
156-0386-02 
156-0865-02 
156-0865-02 


156-0382-02 
156-0956-02 
156-0391-02 
156-1059-01 
156-0956-02 
156-0852-02 


156-1310-01 
156-1059-01 
156-0878-00 
156-0879-00 
156-0844-00 
156-0878-00 


156-0718-03 
156-0464-02 
156-0385-02 
156-1065-00 
156-0392-03 
156-0986-02 


156-1111-02 
156-0982-03 
156-1202-00 
156-0718-03 
156-0956-02 
156-0865-02 


156-0994-02 
156-0658-00 
156-0658-00 
156-0658-00 
156-0383-02 
156-1373-00 


156-0469-02 
156-0529-02 
156-0303-01 
156-1058-00 
156-1059-01 
156-0479-02 


156-0480-02 
156-0386-02 
156-1059-01 
156-0956-02 
156-0385-02 


156-1172-01 


156-0478-02 
156-0956-02 
156-1373-00 


Serial/Model No. 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


RES NTWK,FXD,FI: 
RES , NIWK, FXD, FI: 


9,2.7K OHM,5%,0.150W 
10K OHM,5%,0.125W 


RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. , FXD,CMPSN: 820 OHM,5%,0. 25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. , FXD,CMPSN:820 OHM,5%,0.25W 


RES. , FXD,CMPSN: 10K OHM,54%,0.25W 
SWITCH, PUSH: (6)SPST,0.1A,5V 


MICROCIRCUIT, DI: 
:TRIPLE 3-INPUT NAND GATE 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:QUAD LINE DRVR 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:QUAD LATCH W/CLEAR 

: NMOS , MICROPROC, 8-BIT 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:OCTAL BFR W/3 STATE OUT 
:OCTAL D-TYPE FF W/CLEAR 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
: ASYNCHRONOUS COMM INT ADPT 
> ASYNCHRONOUS COMM INT ADPT 
> ASYNCHRONOUS COMM INT ADPT 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:QUAD BUS BFR GATE W/3 ST 


MICROCIRCUIT, DI 


MICROCIRCUIT,DI: 
:DATA SELECTOR, SCRN 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:OCTAL SCHMITT TRIGGER BFR 
>DUAL J-K EDGE TRIGGERED 
>QUAD 2-INP OR GATE 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT,DI: 
:TRIPLE 3-INPUT NAND GATE 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:OCTAL BFR W/3 STATE OUT 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
:OCTAL BFR W/3 STATE OUT 
:QUAD BUS BFR GATE W/3 ST 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


QUAD 2-INP ORGATE 


OCTAL D-TYPE FF W/CLEAR 
OCTAL D-TYPE FF W/CLEAR 


QUAD 2-INP NAND GATE 
OCTAL BFR W/3 STATE OUT 
HEX LATCH W/CLEAR 

DUAL J-K EDGE TRIGGERED 
OCTAL BFR W/3 STATE OUT 
HEX DRVR W/3 STATE INP 


UART 2.5MHZ, SEL 
DUAL J-K EDGE TRIGGERED 
QUAD LINE RCVR 


SYNC 4-BIT BIN COUNTER 
QUAD LINE RCVR 


TRIPLE 3-INP NOR GATE 

DUAL 4 INP NAND GATE 

HEX INVERTER 

OCTAL D TYPE TRANS LATCHES 


:OCTAL BUS TRANSCEIVERS 


OCTAL-D-EDGE FF,SCRN 
PROGRAMMABLE DMA CONTROLLER 
TRIPLE 3-INP NOR GATE 


8 INPUT DATA SEL/MUX 


QUAD 2-INP NOR GATE 


3/8 LINE DCDR 


QUAD 2-INP NAND GATE 


QUAD 2 INP & GATE 
DUAL J-K EDGE TRIGGERED 


HEX INVERTER 
DUAL 4 BIT CNTR,BURN IN 


DUAL 4 INP & GATE, BURN-IN 


Mfr 


Code Mfr Part Number 


32997 
91637 
01121 
01121 
01121 
01121 


01121 
00779 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
80009 


80009 
01295 
04713 
80009 
34335 
04713 


01295 
01295 
01295 
01295 
01295 
18324 


01295 
07263 
51984 
01295 
01295 
01295 


01295 
07263 
07263 
07263 
01295 
80009 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
80009 


4310R-101-272 
MSPO6A01-103J 
CB1025 
CB8215 
CB1025 
CB8215 


CB1035 
435166-4 
SN74LS32NP3 
SN74LS10 
SN74LS273NP3 
SN74LS273NP3 


SN74LS00 
SN74LS244NP3 
SN74L8174 
SN74LS109A 
SN74LS244NP3 
156-0852-02 


156-1310-01 
SN74LS109A 
MC1489L 
156-0879-00 
SN74LS161N 
MC1489L 


SN74LS27 
SN74LS 20 
SN74LS04 
SN74LS373N OR J 
SN74S175NP3 
2650A-11 


SN74LS245JP3 
74LS374 
UPD8257C-5 
SN74LS27 
SN74LS244NP3 
SN74LS273NP3 


SN74LS151NP3 
F6850PC OR DC 
F6850PC OR DC 
F6850PC OR DC 
SN74LS02 
156-1373-00 


SN74LS138NP3 
SN74LS257 
SN74S03 
SN74S8240J 
SN74LS109A 
SN74LS32NP3 


SN74LSO8NP3 
SN74LS10 
SN74LS109A 
SN74LS 244NP3 
SN74LS04 
SN74LS393 


SN74LS21NP3 


SN74LS244NP3 
156-1373-00 


20-9 


Replaceable Electrical Parts—8540 IU Service 


Component No. 


A20U4030 
A20U4040 
A20U4050 
A20U4060 
A20U4070 
A20U4080 


A20U4090 
A20U4100 
A20U4200 
A20U4300 
A20U4400 
A20U4500 


A20U4600 
A20U4700 
A20U5010 
A20U5020 
A20U5030 
A20U5040 


A20U5050 
A20U5060 
A20U5070 
A20U5080 
A20U5090 
A20U5100 


A20U5200 
A20U5300 
A20U5400 
A20U5500 
A20U5600 
A20U5700 


A20U5800 
A20U6010 
A20U6020 
A20U6022 
A20U6030 
A20U6040 


A20U6050 
A20U6060 
A20U6070 
A20U6080 
A20U6090 
A20U6100 


A20U6200 
A20U6300 
A20U6400 
A20U6500 
A20U6700 
A20Y4800 


A20Y 7806 
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Tektronix 
Part No. 


156-0469-02 
156-1058-00 
156-1058-00 
156-0866-00 
156-0385-02 
156-0383-02 


156-0153-02 
156-0385-02 
156-0479-02 
156-0481-02 
156-1258-00 
156-0382-02 


156-1258-00 
156-1059-01 
156-1357-00 
156-0478-02 
160-0802-00 
160-0728-00 


160-0884-00 
156-1058-00 
156-0386-02 
156-0382-02 
156-1176-01 
156-1176-01 


156-0383-02 
156-0469-02 
156-1059-01 
156-1059-01 
156-0784-00 
156-0910-02 


156-0323-02 
156-1357-00 
156-0985-00 
156-1357-00 
156-1357-00 
156-1058-00 


156-1058-00 
156-0914-02 
156-0914-02 
156-1058-00 
156-0865-02 
156-0865-02 


156-0323-02 
156-0469-02 
156-1059-01 
156-1059-01 
156-0784-00 
158-0154-00 


158-0124-00 


Serial/Model No. 


Name & Description 


MICROCIRCUIT, DI: 
:OCTAL SCHMITT TRIGGER BFR 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
>HEX INVERTER 

:QUAD 2-INP NOR GATE 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
:OCTAL SCHMITT TRIGGER BFR 
:TRIPLE 3-INPUT NAND GATE 
:QUAD 2-INP NAND GATE 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DIL: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:DUAL J-K EDGE TRIGGERED 
:DUAL J-K EDGE TRIGGERED 
MICROCIRCUIT, DI: 
:DUAL DECADE COUNTER 


MICROCTRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:OCTAL SCHMITT TRIGGER BFR 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:OCTAL SCHMITT TRIGGER BFR 
:OCTAL D-TYPE FF W/CLEAR 
:OCTAL D-TYPE FF W/CLEAR 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:DUAL J~K EDGE TRIGGERED 


MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 


3/8 LINE DCDR 


OCTAL SCHMITT TRIGGER BFR 
13 INP NAND GATES 


>HEX INVERTER BUFFER 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


HEX INVERTER 

QUAD 2-INP OR GATE 

TRIPLE 3 INP & GATE 

DUAL J-K NEG-EDGE TRIG FF 
QUAD 2-INP NAND GATE 


DUAL J-K NEG-EDGE TRIG FF 
DUAL J-K EDGE TRIGGERED 

256 X 1 STATIC RAM 3 STATE 
DUAL 4 INP & GATE, BURN-IN 
2048 X 8 EPROM, PROGRAMMED 
2048 X 8 EPROM, PROGRAMMED 


512 X 8 PROM, PROGRAMMED 


8/3 LINE PRIORITY ENCODER 
8/3 LINE PRIORITY ENCODER 


:QUAD 2-INP NOR GATE 


3/8 LINE DCDR 


SYNC 4 BIT BINARY COUNTER 


>HEX INVERTER, BURN-IN 


256 X 1 STATIC RAM 3 STATE 
DUAL 5-INPUT NOR GATE 

256 X 1 STATIC RAM 3 STATE 
256 X 1 STATIC RAM 3 STATE 


:OCTAL SCHMITT TRIGGER BFR 
:OCT ST BFR W/3 STATE OUT 


OCT ST BFR W/3 STATE OUT 


HEX INVERTER, BURN-IN 
3/8 LINE DCDR 
DUAL J-K EDGE TRIGGERED 


SYNC 4 BIT BINARY COUNTER 


XTAL UNIT, QTZ: 20MHZ,0.015%, PARALLEL 


XTAL UNIT, QTZ:2.4576 MHZ,0.05% PARALLEL 


Mfr 


Code Mfr Part Number 


01295 
01295 
01295 
04713 
01295 
01295 


27014 
01295 
01295 
27014 
01295 
01295 


01295 
01295 
80009 
01295 
80009 
80009 


80009 
01295 
01295 
01295 
80009 
80009 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
80009 
18324 
80009 
80009 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
75378 


75378 


SN74LS138NP3 
SN74S240J 
SN74S240J3 
SN74LS133. 
SN74LS04 
SN74LS02 


DM8006 
SN74LS04 
SN74LS32NP3 
DM74LS11NA+ 
SN74L8112 
SN74LS00 


SN74LS8112 
SN74LS109A 
156-1357-00 
SN74LS21NP3 
160-0802-00 
160-0728-00 


160-0884-00 
SN74S240J 
SN74LS10 
SN74LS00 
156-1176-01 
156-1176-01 


SN74LS02 
SN74LS138NP3 
SN74LS109A 
SN74LS109A 
SN74LS163AN 
SN74LS 390 


SN74S04 
156-1357-00 
N74LS260AN OR J 
156-1357-00 
156-1357-00 
SN748240J 


SN74S240J 
SN74LS240 
SN74LS240 | 
SN74S240J 
SN74LS273NP3 
SN74LS273NP3 


SN74S04 
SN74LS138NP3 
SN74LS109A 
SN74LS109A 
SN74LS163AN 
MP 200 


MP-024 


REV SEP 1982 


Component No. 


A30 

A30C1011 
A30C1021 
A30C€1031 
A30€01041 
A30C1051 


A30C1061 
A30€1071 
A30C1081 
A30C1091 
A30C1101 
A30C1111 


A30€C1121 
A30C1131 
A30C1141 
A30C1151 
A30C1161 
A30C2011 


A30C€2021 
A30€2031 
A30C02041 
A30C2051 
A30C2061 
A30C2071 


A30C 2081 
A30C2091 
A30C€2101 
A30C2111 
A30C€2121 
A30C€2131 


A30C2141 
A30C2151 
A30€2161 
A30C3011 
A30C3021 
A30€3031 


A30€3041 
A30C3051 
A30C3061 
A30C3071 
A30C3081 
A30C3091 


A30C3101 
A30C€3111 
A30C03121 
A30€3131 
A30€3141 
A30€3151 


A30C03161 
A30C4011 
A30C4021 
A30C4031 
A30C4041 
A30C4051 


A30C4061 
A30C04071 
A30C4081 


REV SEP 1982 


Tektronix 
Part No. 


670-6542-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 
290-0782-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
290-0782-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
290-0782-00 


281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 
281-0775-00 


281-0775-00 
281-0775-00 
281-0775-00 


Serial/Model No. 


Eff 


Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


CKT BOARD ASSY:32K SYSTEM, PROGRAM MEMORY 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD, ELCTLT: 


CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. ,FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. , FXD, CER 


CAP. ,FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 


CAP. , FXD,CER 
CAP. , FXD,CER 
CAP. ,FXD, CER 
CAP. , FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 


CAP. , FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD, CER 
CAP. , FXD, CER 
CAP. ,FXD, CER 
CAP. , FXD, CER 


CAP. ,FXD,CER 
CAP. ,FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. , FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 


DI: 
DI: 
DI: 
DI: 
DI 


DI: 
DI: 
DI: 


DI: 
CAP. ,FXD,ELCTLT: 


DI: 


DI: 
DI: 
DI: 
DI: 
:0.1UF,20%,50V 
:0.1UF,20%,50V 


0.1UF, 20%, 50V 
0.1UF, 20%, 50V 
0.1UF, 20%, 50V 
0.1UF, 20%, 50V 


:0.1UF, 20%, 50V 


0.1UF,20%,50V 
0.1UF, 20%, 50V 
0.1UF, 20%, 50V 


4. TUF ,+75-10%, 35V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 


:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 


:0.1UF,20%,50V 
:0.1UF,20%,50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF,20%,50V 
:0.1UF,20%,50V 


0.1UF,20%,50V 


4. UF ,+75-10%, 35V 


O.1UF,20%,50V 


:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 


:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 


:0.1UF,2024, 50V 
:0.1UF,20%,50V 
:0.1UF,20Z,50V 
:0.1UF,20%,50V 
DI: 
CAP. ,FXD,ELCTLT: 


0.1UF, 20%, 50V 


4. 7UF ,+75-104, 35V 


0.1UF, 20%, 50V 
0.1UF, 20%, 50V 
0.1UF, 20%, 50V 
0.1UF, 20%, 50V 


:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 


:0.1UF, 20%, 50V 
:0.1UF, 20%, 50V 
:0. 1UF, 20%, 50V 


Mfr 


Code Mfr Part Number 


80009 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
55680 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
55680 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
55680 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 


670-6542-00 

SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E 104MAA 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
35ULA4R7V-T 

SA205E104MAA 
SA205E104MAA 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E 104MAA 


SA205E104MAA 
35ULA4R/V-T 

SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
35ULA4R7V-T 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 


SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 
SA205E104MAA 


SA205E104MAA 


SA205E104MAA 
SA205E104MAA 
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Replaceable Electrical Parts—8540 IU Service 


Tektronix Serial/Model No. | Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A30C4091 290-0782-00 CAP. ,FXD,ELCTLT:4.7UF,+75-10%, 35V 55680 35ULA4R7V-T 
A30C4101 281-0775-00 CAP.,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C4111 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C4121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C4131 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C4141 281-0775-00 CAP.,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C4151 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C4161 281-0775-00 CAP.,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6011 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6021 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6031 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%, 50V 04222 SA205E104MAA 
A30C6041 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6051 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6061 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C6071 281-0775-00 CAP.,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6081 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C6091 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6111 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C6121 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C6131 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C6141 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C6151 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C6171 281-0775-00 CAP.,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C7010 283-0680-00 CAP.,FXD,MICA D:330PF,1%,500V 00853 D155F331F0 
A30C7011 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C7031 290-084 7-00 CAP. , FXD, ELCTLT:47UF,+50-10%,10 V 54473 ECE-B1AV470S 
A30C7091 281-0775-00 CAP. ,FXD,CER DI:0.1UF, 20%, 50V 04222 SA205E104MAA 
A30C7101 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 SA205E104MAA 
A30C7145 290-0847-00 CAP. ,FXD,ELCTLT:47UF ,+50-10%,10 V 54473 ECE-B1AV470S 
A30CR7012 152-0071-00 SEMICOND DEVICE: GERMANIUM, 15V,40MA 15238 G865 
A30J5011 131-0608-00 TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 22526 47357 

coe enon n (QTY 3) 
A30J5175 131-0608-00 TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 22526 47357 

Sma (QTY 3) 
A30J6175 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

——So> Sass- (QTY 3) 
A30J6179 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

wore Hn (QTY 3) ' 
A30J37171 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

were ----- (QTY 3) 
A30R3161 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 01121 CB2225 
A30R3162 315-0222-00 RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 01121 CB2225 
A30R5011 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305 
A30R5013 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0. 25W 01121 CB2405 
A30R5015 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 
A30R5017 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 
A30R5019 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305 
A30R5021 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 
A30R5023 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305 
A30R5025 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 
A30R5027 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 
A30R5029 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 
A30R5031 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305 
A30R5033 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305 
A30R5035 315-0240-00 RES. ,FXD,CMPSN: 24 0HM,5%,0.25W 01121 CB2405 
A30R5036 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0. 25W 01121 CB2405 
A30R5037 315-0240-00 RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405 

20-12 © REV SEP 1982 


Component No. 


A30R5039 
A30R5041 
A30R5043 
A30R5047 
A30R5053 
A30R5057 


A30R5063 
A30R5067 
A30R5073 
A30R5077 
A30R5083 
A30R5087 


A30R5091 
A30R5093 
A30R5097 
A30R5099 
A30R5101 
A30R5103 


A30R5107 
A30R5113 
A30R5117 
A30R5123 
A30R5127 
A30R5133 


A30R5137 
A30R5143 
A30R5147 
A30R5153 
A30R5157 
A30R5163 


A30R5167 
A30R5168 
A30R5169 
A30R5170 
A30R5180 
A30R6101 


A30R6111 
A30R6121 
A30R7011 
A30R7020 
A30R7051 
A30R7111 


A30R7161 
A30R7162 
A30R7163 
A30R7164 
A30R7165 
A30S7170 


A30U1010 
A30U1090 
A30U1100 
A30U1160 
A30U2010 
A30U 2090 


A30U2100 
A30U2160 
A30U3010 


REV SEP 1982. 


Tektronix 
Part No. 


315-0240-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 


315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 


315-0222-00 
315-0330-00 
315-0330-00 
315-0222-00 
315-0222-00 
315-0330-00 


315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 


315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0330-00 
315-0470-00 


315-0330-00 
315-0330-00 
315-0470-00 
315-0470-00 
315-0470-00 
307-0596-00 


315-0222-00 
315-0240-00 
322-0111-00 
315-0222-00 
315-0240-00 
315-0222-00 


307-0650-00 
315-0470-00 
315-0470-00 
315-0470-00 
315-0470-00 
260-1721-00 


156-1228-00 
156-1228-00 
156-1228-00 
156-1228-00 
156-1228-00 
156-1228-00 


156-1228-00 
156-1228-00 
156-1228-00 


Serial/Model No. 


Eff 


Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


RES. ,FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 


RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD, CMPSN: 
RES. ,FXD,CMPSN: 


RES. , FXD, CMPSN: 
RES. ,FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD, CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD, CMPSN: 


RES. , FXD, CMPSN: 
RES. ,FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. ,FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 


RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES NIWK,FXD FI 


RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 


24 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5Z%,0.25W 
33 OHM, 5%,0.25W 


33 OHM,5Z,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 


2.2K OHM,5%,0.25W 


33 OHM,5Z%,0.25W 
33 OHM,5%,0.25W 


2.2K OHM,5%,0. 25W 
2.2K OHM,5%,0. 25W 


33 OHM,5%,0.25W 


33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 


33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
47 OHM,5%,0.25W 


33 OHM,5%,0.25W 
33 OHM,5%,0.25W 
47 OHM,5%,0.25W 
47 OHM,5%,0.25W 
47 OHM,5%,0.25W 


:7,2.2K OHM, 2%,1.0W 


RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 
RES. ,FXD,FILM:140 OHM,1%,0.25W 


RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 24 OHM,5%,0.25W 


RES. ,FXD,CMPSN: 2.2K OHM,5%,0.25W 


RES NIWK,FXD,F1:9,2.7K OHM,5%,0.150W 


RES. ,FXD,CMPSN:47 OHM,5%,0.25W 
RES. ,FXD,CMPSN:47 OHM,5%,0. 25W 
RES. ,FXD,CMPSN:47 OHM,5%,0. 25W 
RES. ,FXD,CMPSN:47 OHM,5%,0. 25W 


SWITCH, ROCKER: 8, SPST, 125MA, 30VDC 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


:4096 
4096 
4096 
4096 
4096 
4096 


4096 
> 4096 
74096 


7S PS OS PS DS DS 


OX 


STATIC 
STATIC 
STATIC 
STATIC 
STATIC 
STATIC 


STATIC 
STATIC 
STATIC 


Mfr 


Code Mfr Part Number 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
91637 


01121 
01121 
91637 
01121 
01121 
01121 


32997 
01121 
01121 
01121 
01121 
00779 


34649 
34649 
34649 
34649 
34649 
34649 


34649 
34649 
34649 


CB2405 
CB3305 
CB3305 
CB3305 
CB3305 
CB3305 


CB3305 
CB3305 
CB3305 
CB3305 
CB3305 
CB3305 


CB2225 
CB3305 
CB3305 
CB2225 
CB2225 
CB3305 


CB3305 
CB3305 
CB3305 
CB3305 
CB3305 
CB3305 


CB3305 
CB3305 
CB3305 
CB3305 
CB3305 
CB4705 


CB3305 
CB3305 
CB4705 
CB4705 
CB4705 
MSP08A01222G 


CB2225 
CB2405 
MFF1421G140ROF 
CB2225 
CB2405 
CB2225 


4310R-101-272 
CB4705 

CB4705 

CB4705 

CB4705 
435166-5 


CD2147 
CD2147 
CD2147 
CD2147 
CD2147 
CD2147 


CD2147 


CD2147 
CD2147 


20-13 


Replaceable Electrical Parts—8540 IU Service 


Component No. 


A30U 3090 
A30U 3100 
A30U3160 
A30U4000 
A30U4010 
A30U4090 


A30U4100 
A30U4160 
A30U6000 
A30U6010 
A30U6020 
A30U6030 


A30U 6040 
A30U6050 
A30U6060 
A30U6070 
A30U6080 
A30U6090 


A30U6100 
A30U6110 
A30U6120 
A30U6130 
A30U6140 
A30U6150 


A30U6160 
A30U6170 
A30U7010 
A30U 7020 
A30U7030 
A30U7040 


A30U7050 
A30U7060 
A30U7070 
A30U7080 
A30U7090 
A30U7100 


A30U7110 
A30U7120 
A30U7130 
A30U7140 
A30U7150 
A30U7160 


20-14 


Tektronix 
Part No. 


156-1228-00 
156-1228-00 
156-1228-00 
156-0180-04 
156-1228-00 
156-1228-00 


156-1228-00 
156-1228-00 
156-0739-00 
156-0914-02 
156-0914-02 
156-0914-02 


156-0914-02 
156-1058-00 
156-1058-00 
156-1058-00 
156-1058-00 
156-1058-00 


160-0822-00 
156-0459-02 
156-0739-00 
156-1058-00 
156-1058-00 
156-1058-00 


156-1058-00 
156-0693-02 
156-1058-00 
156-0422-02 
156-1064-02 
156-1189-00 


156-0998-00 
156-0323-02 
156-0739-00 
156-1059-01 
156-0465-02 
156-0985-00 


156-0323-02 
156-0321-02 
156-0707-00 
156-0180-04 
156-0914-02 
156-1273-01 


Serial/Model No. 


Name & Description 


MICROCIRCUIT, DI: 
:4096 X 1 STATIC RAM 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:QUAD 2-INPUT NAND GATE 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT,DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:OCT ST BFR W/3 STATE OUT 
:OCT ST BFR W/3 STATE OUT 
:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:UP/DOWN SYN BINARY CNTR 
:QUAD 2/1 LINETRUE DATA 


MICROCIRCUIT,DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 


4096 X 1 STATIC RAM 


4096 X 1 STATIC RAM 


4096 X 1 STATIC RAM 
4096 X 1 STATIC RAM 


>4096 X 1 STATIC RAM 
>4096 X 1 STATIC RAM 


QUAD 2-INP OR GATE 


:OCT ST BFR W/3 STATE OUT 
:OCTAL SCHMITT TRIGGER BFR 
OCTAL SCHMITT TRIGGER BFR 


OCTAL SCHMITT TRIGGER BFR 
OCTAL SCHMITT TRIGGER BFR 
OCTAL SCHMITT TRIGGER BFR 


32 X 8 PROM, PROGRAMMED 
QUAD 2 INPUT & GATE, BURN 
QUAD 2-INP OR GATE 

OCTAL SCHMITT TRIGGER BFR 
OCTAL SCHMITT TRIGGER BFR 
OCTAL SCHMITT TRIGGER BFR 


:OCTAL SCHMITT TRIGGER BFR 


DECODER/DEMULTIPLEXER 
OCTAL SCHMITT TRIGGER BFR 


16 X 4 RAM 


MICROCKT, INTFC:HIGH SPEED HEX 3-STATE BFR 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 


>HEX INVERTER, BURN~IN 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:DUAL 5-INPUT NOR GATE 


QUAD 2-INP OR GATE 
DUAL J-~K EDGE TRIGGERED 
8 INP NAND GATE 


:HEX INVERTER, BURN-IN 
: TRIPLE 3 INP NAND GATE 
:QUAD 2-INPUT EXCL OR GATE 


QUAD 2-INPUT NAND GATE 


8 BIT EQUAL TO COMPTR, SCRN 


Mfr 


Code Mfr Part Number 


34649 
34649 
34649 
01295 
34649 
34649 


34649 
34649 
80009 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


80009 
01295 
80009 
01295 
01295 
01295 


01295 
27014 
01295 
01295 
01295 
34335 


80009 
01295 
80009 
01295 
01295 
18324 


01295 
01295 
01295 
01295 
01295 
80009 


CD2147 
CD2147 
CD2147 
SN74SOONP3 
CD2147 
CD2147 


CD2147 
CD2147 
156-0739-00 
SN74LS240 
SN74LS240 
SN74LS240 


SN74LS240 
SN748 240J 
SN745240J 
SN748 240J 
SN74S8 240J 
SN74S240J 


160-0822-00 
SN74S08 
156-0739-00 
SN74S240J 
SN74S240J 
SN748240J 


SN74S240J 
DM748139 
SN74S8240J5 
SN74LS191 
SN74S157JP4 
SN748189J 


156-0998-00 
SN74S04 
156-0739-00 
SN74LS109A 
SN74LS30NP3 
N74LS260AN OR J 


SN74S04 
SN74S10 
SN74S86N 
SN74SOONP3 
SN74LS240 
156-1273-01 


REV SEP 1982 


Component No. 


A40 

A40€1021 
A4101040 
A40C€1061 
A40€1081 
A4001101 


A40C01121 
A40C€1141 
A40C1161 
A40€1181 
A40€2021 
A40C€2041 


A40C€ 2061 
A40€2081 
A40C2101 
A40C€2141 
A40C€2161 
A40C€2181 


A40C€3021 
44003041 
A40C3061 
A400 3081 
A40C€3101 
A40€3121 


A4003141 
A4003151 
A40C3161 
A4004021 
A40C4041 
A40C04061 


A40C4081 
A40C4091 
A40C04101 
A4004121 
A4004141 
A40C04161 


A40C€4171 
A40C04181 
A40C€5021 
A40C€5035 
A40C€5041 
A40C€5061 


A40C5081 
A40C5101 
A40C5121 
A40C514]1 
A40C5161 
A40C5165 


A40C€5181 
A40J1093 


A40J1113 


A40J1133 


A40J1183 


REV SEP 1982. 


Tektronix 
Part No. 


670-6543-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
290-0847-00 
281-0773-00 
281-0773-00 


281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
281-0773-00 
290-0847-00 


281-0773-00 
131-0589-00 


Serial/Model No. 
Eff Dscont 


Name & 


CKT BOARD ASSY:EMULATOR CONTROLLER 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 


CAP. ,FXD,CER DI 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,ELCTLT: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. , FXD, ELCTLT 


CAP. ,FXD,CER DI 


Replaceable Electrical Parts—8540 IU Service 


Description 


0.01UF,10%, 100V 
0.01UF,10%,100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF, 10%, 100V 


0.01UF,10%, 100V 
0.01UF, 10%, 100V 
0.01UF, 10%, 100V 
0.01UF,10%,100V 
0.01UF, 10%, 100V 
0.01UF,10%,100V 


0.01UF, 10%, 100V 
0.01UF,10%,100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%,100V 


:0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%,100V 


0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 
0.01UF,10%, 100V 


0.01UF,10%, 100V 
0.01UF, 10%, 100V 
0.01UF,10%, 100V 
0.01UF, 10%, i00V 
0.01UF,10%,100V 
0.01UF,10%, 100V 


0.01UF, 10%, 100V 
0.01UF, 10%, 100V 
0.01UF, 10%, 100V 
47UF ,+50-10%, 10 
0.01UF, 10%, 100V 
0.01UF, 10%, 100V 


0.01UF, 10%, 100V 
0.01UF,10%, 100V 
0.01UF, 10%, 100V 
0.01UF,10%,100V 
0.01UF, 10%, 100V 
:47UF , +50-10%, 10 


:0.01UF,104, 100V 


TERMINAL, PIN:0.46 L X 0.025 SQ 


(QTY 9) 


TERMINAL, PIN:0.46 L X 0.025 SQ 


(QTY 9) 


TERMINAL, PIN:0.46 L X 0.025 SQ 


(QTY 9) 


TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 


(QTY 3) 


Mfr 


Code Mfr Part Number 


80009 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
54473 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
54473 


04222 
22526 


22526 


22526 


22526 


670-6543-00 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70~-1C103K 


GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 


GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 


GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 


GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 


GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 


GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
ECE-B1AV470S 
GC70-1C103K 
GC70-1C103K 


GC 70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
GC70-1C103K 
ECE-B1AV470S 


GC70-1C103K 
48283-029 


48283-029 


48283-029 


47357 
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Replaceable Electrical Parts—8540 IU Service 


Component No. 


A40J33073 
A40J4083 


44034093 


A40J5097 
A40J35177 


A40R1171 
A40R1181 


A40R2121 
A40R2131 
A40R2151 
A40R5111 
A40R5151 
A40U1010 


A40U1020 
A40U1030 
A40U 1040 
A40U 1050 
A40U 1060 
A40U1070 


A400 1080 
A40U1090 
A40U1100 
A40U1110 
A40U1120 
A40U1130 


A40U1140 
A40U1150 
A40U1160 
A40U1170 
A40U1180 
A40U1190 


A40U2010 
A40U 2020 
A40U 2030 
A40U 2040 
A40U 2050 
A40U 2060 


A40U 2070 
A4OU 2080 
A40U 2090 
A40U 2100 
A40U 2110 
A40U 2120 


A40U 2130 
A40U 2140 
A40U 2150 
A40U 2160 
A40U2170 
A40U 2180 


A40U2190 
A40U 3010 
A40U 3020 


20-16 — 


Tektronix 
Part No. 


131-0608-00 


307-0596-00 
315-0222-00 


307-0596-00 
307-0650-00 
307-0596-00 
307-0596-00 
307-0596-00 
156-0914-02 


156-0982-00 
156-0982-00 
156-0982-00 
156-0982-00 
156-0914-02 
156-0914-02 


156-0914-02 
156-0914-02 
156-0982-00 
156-0982-00 
156-0480-02 
156-0982-00 


156-0382-02 
156-0567-02 
156-0567-02 
156-0567-02 
156-0567-02 
156-0383-02 


156-1273-00 
156-1273-00 
156-1273-00 
156-1273-00 
156-0914-02 
156-0479-02 


156-0541-02 
156-1273-00 
156-1273-00 
156-0914-02 
156-0914-02 
160-0727-00 


156-0219-02 
156-0385-02 
156-0386-02 
156-1059-01 
156-0382-02 
156-1373-00 


156-0480-02 
156-0865-02 
156-0865-02 


Serial/Model No. 


Name & Description 


TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 


TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 


(QTY 3) 
TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 


TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 2) 

TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 

RES NIWK,FXD FI:7,2.2K OHM,2%,1.0W 

RES. ,FXD,CMPSN: 2.2K OHM,5%,0. 25W 


RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 

RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 

RES NTWK,FXD FI:7,2.2K OHM, 2%,1.0W 

RES NIWK,FXD FI:7,2.2K OHM, 2%,1.0W 

RES NTWK,FXD FI:7,2.2K OHM, 2%,1.0W 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 
MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 
MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 
MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 
MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 
MICROCIRCUIT,DI:QUAD 2 INP & GATE 
MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 


MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT,DI: DUAL J-K NEG-EDGE-TRIG FF 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG FF 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG FF 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG FF 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 


MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 
MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 
MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 
MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 


MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 
MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 
MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:32 X 8 PROM, PROGRAMMED 


MICROCIRCUIT,DI:8 BIT PRIORITY ENCODER 
MICROCIRCUIT,DI:HEX INVERTER 
MICROCIRCUIT,DI: TRIPLE 3-INPUT NAND GATE 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT,DI:QUAD BUS BFR GATE W/3 ST 


MICROCIRCUIT,DI: QUAD 2 INP & GATE 
MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 
MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 


Mfr 
Code Mfr Part Number 


22526 47357 
22526 47357 


22526 47357 


22526 47357 
22526 47357 


91637 MSP08A01222G 
01121 CB2225 


91637 MSPO08A01222G 
32997 4310R-101-272 
91637 MSP08A01222G 
91637 MSPO8A01222G 
91637 MSP08A01222G 
01295 SN74LS240 


01295 SN74LS374 
01295 SN74LS374 
01295 SN74LS374 
01295 SN74LS374 
01295 SN74LS240 
01295 SN74LS240 


01295 SN74LS240 
01295 SN74LS240 
01295 SN74LS374 
01295 SN74LS374 
01295 SN74LSO8NP3 
01295 SN74LS374 


01295 SN74LS00 
01295 SN74LS113NP3 
01295 SN74LS113NP3 
01295 SN74LS113NP3 
01295 SN74LS113NP3 
01295 SN74LS02 


80009 156-1273-00 
80009 156-1273-00 
80009 156-1273-00 
80009 156-1273-00 
01295 SN74LS240 

01295 SN74LS32NP3 


01295 SN74LS139NP3 
80009 156-1273-00 
80009 156-1273-00 
01295 SN74LS240 
01295 SN74LS240 
80009 160-0727-00 


80009 156-0219-02 
01295 SN74LS04 
01295 SN74LS10 
01295 SN74LS109A 
01295 SN74LS00 
80009 156-1373-00 


01295 SN74LSO8NP3 


01295 SN74LS273NP3 
01295 SN74LS273NP3 


REV SEP 1982 


Replaceable Electrical Parts—8540 IU Service 


| Tektronix Serial/Model No. Mfr 

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A40U 3030 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3040 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3050 156-0469-02 MICROCIRCUIT, DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A40U 3060 156-0391-02 MICROCIRCUIT, DI: HEX LATCH W/CLEAR 01295 SN74LS174 
A40U 3070 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A40U 3080 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/ CLEAR 01295 SN74LS273NP3 
A40U3090 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3100 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40U3110 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40U3120 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3130 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3140 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3150 156-1061-00 MICROCIRCUIT,DI:DUAL J-K FLIP-FLOP 07263 74S109(PC OR DC) 
A40U3160 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A40U3170 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3180 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3190 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U4010 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4020 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4030 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4040 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4060 156-0530-02 MICROCIRCUIT,DI:QUAD 2-INP MUX, SCRN 01295 SN74LS157P3 
A40U4070 156-0998-00 MICROCKT, INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 
A40U4080 156-041 8-00 MICROCIRCUIT, DI: 8-INPUT,NAND GATE 80009 156-0418-00 
A40U4090 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
A40U4100 156-0418-00 MICROCIRCUIT, DI: 8-INPUT,NAND GATE 80009 156-0418-00 
A40U4110 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A40U4120 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A40U4130 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A40U4140 156-0385-02 MICROCIRCUIT, DI:HEX INVERTER 01295 SN74LS04 
A40U4150 156-0966~-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 80009 156-0966-00 
A40U4160 156-0418-00 MICROCIRCUIT, DI: 8-INPUT,NAND GATE 80009 156-0418-00 
A40U4170 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3-INP NOR GATE 01295 SN/74LS27 
A40U4180 156-0966-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 80009 156-0966-00 
A40U4190 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3 
A40U5020 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U5030 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U5040 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/ CLEAR 01295 SN74S175NP3 
A40U5050 156-0953-02 MICROCIRCUIT,DI:4 BIT MAGNITUDE CMPRTR 01295 SN74LS85 
A40U5060 156-0465-02 MICROCIRCUIT,DI:8 INP NAND GATE 01295 SN74LS30NP3 
A40U5070 156-0392-03 MICROCIRCUIT, DI: QUAD LATCH W/CLEAR 01295 SN74S175NP3 
A40U5080 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A40U5090 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A40U5100 156-0385-02 MICROCIRCUIT, DI:HEX INVERTER 01295 SN74LS04 
A40U5110 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A40U5120 156-0464-02 MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74LS20 
A40U5130 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A40U5140 156-0999-00 MICROCKT , INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
A40U5150 156-0382-02 MICROCIRCUIT,DI: QUAD 2-INP NAND GATE 01295 SN74LS00 
A40U5160 156-0321-02 MICROCIRCUIT,DI: TRIPLE 3 INP NAND GATE 01295 SN74S10 
A40U5170 156-1061-00 MICROCIRCUIT,DI:DUAL J-K FLIP-FLOP 07263 74S109(PC OR DC) 
A40U5180 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U5190 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
REV SEP 1982. 20-17 


Replaceable Electrical Parts—8540 IU Service 


Component No. 


A50 


A50C1013 
A50C1015 
A50C2026 
A50J1 


A50R1011 
A50R1012 
A50R1013 
A50R1014 
A50R1019 
A50R2011 


A50R2031 
A50R2032 
A50R2033 
A50U1010 
A50U1020 
A50U1030 


20-18 


Tektronix 
Part No. 


283-0421-00 
290-0804-00 
283-0421-00 
131-0608-00 


315-0181-00 
315-0181-00 
315-0181-00 
315-0222-00 
315-0222-00 
315-0222-00 


315-0222-00 
315-0181-00 
315-0222-00 
156-0145-02 
156-0153-02 
156-1059-01 


Serial /Model No. 


Eff 


Dscont 


Name & Description 


CKT BOARD ASSY:FRONT PANEL 

(NOT REPLACEABLE ORDER 672-0884-00) 

CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 

CAP. , FXD, ELCTLT: 1OUF ,+50-10%, 25V 

CAP. ,FXD,CER DI:0.1UF,+80-20Z, 50V 
TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 


(QTY 16) 


RES. , FXD, CMPSN 
RES. , FXD, CMPSN 
RES. , FXD, CMPSN 
RES. , FXD, CMPSN 
RES. , FXD, CMPSN 
RES. , FXD, CMPSN 


RES. , FXD, CMPSN 
RES. , FXD, CMPSN 
RES. , FXD, CMPSN 


:180 OHM,5%,0.25W 
:180 OHM,5%,0.25W 
:180 OHM,5%,0.25W 
:2.2K OHM,5%,0.25W 
:2.2K OHM,5%,0.25W 
:2.2K OHM,5%,0.25W 


:2.2K OHM,5%,0.25W 
:180 OHM,5%,0.25W 
:2.2K OHM,5%,0.25W 


MICROCIRCUIT,DI:QUAD 2-INP NAND BFR 
MICROCIRCUIT,DI:HEX INVERTER BUFFER 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 


Mfr 


Code Mfr Part Number 


04222 
55680 
04222 
22526 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01295 
27014 
01295 


DGOL5E104Z 
25ULA10V-T 
DGO15E104Z 
47357 


CB1815 
CB1815 
CB1815 
CB2225 
CB2225 
CB2225 


CB2225 
CB18I5 
CB2225 
SN7438 
DM8006 
SN74LS109A 


REV SEP 1982 


Component No. 


A80 
A80 
A80C1010 
A80C1021 
A80C1024 
A80C1037 


A80C 1039 
A80C1052 
A80C1061 
A80C 1062 
A80C1071 
A80C1072 


A80C1081 
A80C1082 
A80C1091 
A80C1092 
A80C 1093 
A800 1094 


A80C1101 
A80C1102 
A80C1111 
A80C1112 
A80C01121 
A80C1122 


A80C1131 
A80C1132 
A80C1141 
A80C1142 
A80C1151 
A80C1161 


A8001171 
A80C1181 
A80C 2011 
A800 2021 
A80C2031 
A80C 2050 


A80C 2061 
A80C 2071 
A80C 2081 
A80C2091 
A80C 2092 
A80C 2101 


A80C2111 
A80C2121 
A80C2131 
A80C02141 
A80C 3031 
A80C 3051 


A80C 3061 
A80C 3071 
A80C3081 
A80C 3091 
A800 3092 
A80C3101 


A80C3111 
A80C03121 
A80C03131 


REV SEP 1982 


Tektronix 
Part No. 


670-7342-00 
670-7342-01 
283-0423-00 
290-0776-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
290-0776-00 
283-0423-00 
290-0776-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
290-0776-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
290-0776-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 
250-0776-00 
283-0423-00 
283-0423-00 


283-0423-00 
283-0423-00 
283-0423-00 


Serial/Model No. 
Eff Dscont 


BO10100 BO10274 
B0O10275 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


CKT BOARD ASSY:64K SYSTEM RAM 
CKT BOARD ASSY:64K SYSTEM RAM 


CAP. ,FXD,CER 


DI 


CAP. , FXD, ELCTLT 


CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD, CER 


CAP. , FXD, CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 
CAP. , FXD,CER 


CAP. , FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,ELCTLT: 
DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
DI: 


CAP. ,FXD,CER 


DI: 
DI: 


DI: 
DI: 
DL; 
DI: 
DI: 
DI: 


DI: 
DI: 
CAP. ,FXD,ELCTLT: 
DI: 
CAP. ,FXD,ELCTLT: 
DI: 


DI: 
DI: 
DI: 
DI: 
DI: 
DI: 


DI: 
DI: 
DI: 
DI: 
DI: 
CAP. ,FXD,ELCTLT: 


DI: 
DI: 
DI: 
DI: 


DI 


DI: 


DI 
DI 


DI: 
CAP. ,FXD,ELCTLT: 


DI 


DI: 


DIE: 
DI: 
DI: 
DI: 
DI: 
DI: 


:0.22UF , +80-20%, 50V 
:22UF, +50-10%, 10V 

0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 


0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF , +80-20%, 50V 


0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
22UF , +50-10%, 10V 
0.22UF ,+80-20%, 50V 
22UF , +50-10%, 10V 
0.22UF , +80-20%, 50V 


0.22UF ,+80-20%, 50V 
0.22UF , +80-20%, SOV 
0. 22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 
0. 22UF, +80-20%, 50V 
0.22UF ,+80-20%, 50V 


0.22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF , +80-20%, 50V 
22UF , +50-10%, 10V 


0.22UF , +80-20%, 50V 
0.22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
:0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 


:0.22UF ,+80-20%, 50V 
:0.22UF , +80-20%, 50V 
0.22UF , +80-20%, 50V 
22UF , +50-10%, 10V 

:0.22UF,+80-20%, 50V 
0.22UF , +80-20%, 50V 


0.22UF,+80-20%, 50V 
0.22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 


:0.22UF ,+80-20%, 50V 
:0.22UF , +80-20%, 50V 
:0.22UF , +80-20%, 50V 
22UF , +50-10%, 10V 

0.22UF , +80-20%, 50V 
0.22UF , +80-20%, 50V 


0.22UF , +80-20%, 50V 
0.22UF ,+80-20%, 50V 
0.22UF ,+80-20%, 50V 


Mfr 


Code Mfr Part Number 


80009 
80009 
04222 
55680 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
55680 
04222 
55680 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
55680 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
55680 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
55680 
04222 
04222 


04222 
04222 
04222 


670-7342-00 
670-7342-01 
DGO1L5E224Z 
1OULA22V-T 
DGO15E224Z 
DGO15E2242Z 


DGO15E224Z 
DGOL5E224Z 
DGO1L5E224Z 
DGOL5E224Z 
DGOL5E224Z 
DGO1L5E224Z 


DGO15E224Z 
DGOL5E2242 
LOULA22V-T 
DGO1L5E224Z 
1OULA22V-T 
DGO15E224Z 


DGO15E224Z 
DGO15E2242 
DGO15E2242Z 
DGO15E224Z 
DGOL5E224Z 
DGOL5E224Z 


DGO15E224Z 
DGO15E224Z 
DGOL5E224Z 
DGO15E224Z 
DGO15E224Z 
1OULA22V-T 


DGOL5E2242Z 
DGO15E224Z 
DGO15E224Z 
DGO1L5E2242Z 
DGO1L5E224Z 
DGO15E224Z 


DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
10ULA22V-T 
DGO15E224Z 
DGO15E224Z 


DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
DGO15E2242 
DGO15E224Z 
DGO15E224Z 


DGO15E224Z 
DGO15E224Z 
DGO15E224Z 
1OULA22V-T 
DGO15E224Z 
DGO15E224Z 


DGO15E224Z 
DGO15E224Z 
DGO15E224Z 


20-19 


Replaceable Electrical Parts—8540 IU Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A80C3141 283-0423-00 CAP. ,FXD,CER DI:0.22UF, +80-20%, 50V 04222 DGO15E224Z 
A80C3161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C3171 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C3181 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO1L5SE224Z 
A80C4021 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E2242Z 
A80C4031 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C4041 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-202, 50V 04222 DGO15E224Z 
A80C4051 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80~-20%, 50V 04222 DGO15E224Z 
A80C4071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C4121 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C4161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C4162 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224z 
A80C4181 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C5011 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224z 
A80C5091 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C5131 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C5141 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C5161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C5171 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224Z 
A80C5172 290-0776-00 CAP. ,FXD,ELCTLT: 22UF ,+50-10%, 10V 55680 10ULA22V-T 
A80C6161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%, 50V 04222 DGO15E224z 
A80CR1022 150-1020-00 LAMP, LED:RED,5 VOLTS . 72619 555-2007 
A80CR1023 150-1020-00 LAMP , LED:RED,5 VOLTS 72619 555-2007 
A80CR1031 150-1020-00 LAMP ,LED:RED,5 VOLTS 72619 555-2007 
A80CR1032 150-1020-00 LAMP ,LED:RED,5 VOLTS 72619 555-2007 
A80CR1033 150-1020-00 LAMP ,LED:RED,5 VOLTS 72619 555-2007 
A80CR1034 150-1020-00 LAMP ,LED:RED,5 VOLTS 72619 555-2007 
A80CR1035 150-1020-00 LAMP ,LED:RED,5 VOLTS 72619 555-2007 
A80CR1036 150-1020-00 LAMP ,LED:RED,5 VOLTS 72619 555-2007 
A80DL1030 119-1407-00 DELAY LINE,ELEC: 100NS,TAPPED,14 DIP 90095 TTL DL100 
A80J6140 131-0608-00 TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 22526 47357 
A80R1038 315-0272-00 RES. ,FXD,CMPSN: 2.7K OHM,5%,0.25W 01121 ©CB2725 
A80R1053 315-0620-00 RES. ,FXD,CMPSN:62 OHM,5%,0. 25W 01121 CB6205 
A80R2051 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0. 25W 01121 ©cB1025 
A80RP4010 307-0650-00 RES NIWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A80RP5110 307-0446-00 RES , NTWK,FXD FI:10K OHM,20%,(9) RES 91637 MSP10A01-103M 
A80RP5132 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A80U1020 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A80U1040 156-0707-03 MICROCIRCUIT,DI:QUAD 2 INP EXCL OR GATE 07263 74886 
A80U1050 156-0651-02 MICROCIRCUIT,DI:8 BIT PRL-OUT SER SHF RGTR 01295 SN74LS164 
A80U1060 156-1552-00 MICROCIRCUIT, DI: HMOS, 16384 X 1 DRAM 34649 D2118-4 
A80U1140 156-1552-00 MICROCIRCUIT, DI: HMOS, 16384 X 1 DRAM 34649 D2118-4 
A80U2010 156-0304-02 MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74S20 
A80U 2020 156-0118-03 MICROCIRCUIT,DI:1 DUAL J-K FF,BURN-IN 01295 SN74S112JP3 
A80U2030 156-1250-01 MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 80009 156-1250-01 
A80U 2040 156-1599-00 MICROCIRCUIT, DI: STTL, DYNAMIC RAM CONTROL 34649 D8202A 
A80U 2060 156-1552-00 MICROCIRCUIT, DI: HMOS, 16384 X 1 DRAM 34649 D2118-4 
A80U2140 156-1552-00 MICROCIRCUIT, DI: HMOS, 16384 X 1 DRAM 34649 D2118-4 
A80U 3010 156-0464-02 MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74LS20 
A80U3020 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A80U3060 156-1552-00 MICROCIRCUIT, DI: HMOS, 16384 X 1 DRAM 34649 D2118-4 
A80U3140 156-1552-00 MICROCIRCUIT, DI: HMOS, 16384 X 1 DRAM 34649 D2118-4 
A80U3150 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3 
A80U3160 156-0541-02 MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3 
A80U3170 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3 
A80U3180 156-0303-01 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74S03 
A80U4010 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74S175NP3 


20-20 | REV SEP 1982 


Component No. 


A80U4020 
A80U4030 
A80U4040 
A80U4050 
A80U4060 
A8004140 


A80U4160 
A80U4170 
A80U4180 
A80U5010 
A80U5020 
A80U5030 


A80U5040 
A80U5050 
A80U5060 
A80U5070 
A80U 5080 
A80U5090 


A80U5100 
A80U5120 
A80U5130 
A80U5140 
A80U5150 
A80U5170 


A80U6150 
A80U6160 


REV SEP 1982 


Tektronix 
Part No. 


156-0529-02 
156-0465-02 
156-0985-01 
156-0865-02 
156-1552-00 
156-1552-00 


156-0385-02 
156-0180-04 
156-0645-02 
156-0385-02 
156-0914-02 
156-0914-02 


156-0915-02 
156-0914-02 
156-1058-01 
156-0982-03 
156-0982-03 
156-0915-02 


156-1065-01 
156-1058-01 
156-1059-01 
156-1059-01 
156-1059-01 
156-0386-02 


156-0956-02 
156-0718-03 


Serial/Model No. 
Eff Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:OCTAL D-TYPE FF W/CLEAR 
:HMOS, 16384 X 1 DRAM 
:HMOS, 16384 X 1 DRAM 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:OCTAL ST BFR W/3 STATE OUT 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:9 BIT ODD/EVEN PARITY GEN 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:OCTAL ST BFR W/3 STATE OUT 


MICROCIRCUIT, DI 


MICROCIRCUIT,DI: 
:DUAL J-K EDGE TRIGGERED 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


>DATA SELECTOR, SCRN 


8 INP NAND GATE 
DUAL 5 INPUT NOR GATE, SCRN 


>HEX INVERTER 


QUAD 2-INPUT NAND GATE 

HEX INV ST NAND GATES, SCRN 
HEX INVERTER 

OCT ST BFR W/3 STATE OUT 
OCT ST BFR W/3 STATE OUT 


9 BIT ODD/EVEN PARITY GEN 
OCT ST BFR W/3 STATE OUT 


OCTAL~D-EDGE FF, SCRN 
OCTAL~D-EDGE FF,SCRN 

OCTAL D TYPE TRANS LATCHES 
DUAL J-K EDGE TRIGGERED 


DUAL J-K EDGE TRIGGERED 
TRIPLE 3-INPUT NAND GATE 


OCTAL BFR W/3 STATE OUT 
TRIPLE 3-INP NOR GATE 


Mfr 


Code Mfr Part Number 


01295 
01295 
04713 
01295 
34649 
34649 


01295 
01295 
01295 
01295 
01295 
01295 


80009 
01295 


01295 


07263 
07263 
80009 


34335 
01295 
01295 
01295 
01295 
01295 


01295 
01295 


SN74LS257 
SN74LS30NP3 
SN74LS 260 
SN74LS273NP3 
D2118-4 
D2118-4 


SN74LS04 
SN74SOONP3 
SN74LS14 
SN74LS04 
SN74LS 240 
SN74LS 240 


156-0915-02 
SN74LS 240 
SN74S8240JP4 
74L8374 
74LS374 
156-0915-02 


AM74LS 373 
SN74S240JP4 
SN74LS109A 
SN74LS109A 
SN74LS109A 
SN74LS10 


SN74LS 244NP3 
SN74LS27 


20-21 


Replaceable Electrical Parts—8540 IU Service 


Component No. 


A90 
A90 
A90C1011 
A90C1051 
A90C1071 
A90C1089 


A90C1091 
A90C1201 
A90C2011 
A90C2031 
A90C2051 
A90C2061 


A90C2071 
A90C2111 
A90C2121 
A90C2141 
A90C2151 
A90C2161 


A90C2181 
A90C2191 
A90C2211 
A90C4011 
A90C4031 
A90C4051 


A90C4061 
A90C4071 
A90C4091 
A90C4092 
A90C4111 
A90C4131 


A90C4141 
A90C4151 
A90C4171 
A90C4181 
A90C4191 
A90C4201 


A90C4205 
A90C5011 
A90C5031 
A90C5051 
A90C5081 
A90C5111 


A90C5181 
A90C5193 
A90C5207 
A90C5209 
A90C6009 
A90C6021 


A90C6041 
A90C6051 
A90C6111 
A90C6121 
A90C6131 
A90C6158 


A90C6159 


A90C6171 
A90C6181 


20-22 | 


Tektronix 
Part No. 


670-7341-00 
670-7341-01 
283-0421-00 
283-0421-00 
283-0421-00 
290-0776-00 


290-0776-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
290-0776-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


281-0773-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


290-0917-00 
283-0370-00 
281-0773-00 
283-0421-00 
290-0776-00 
283-0421-00 


283-0421-00 
290-0776-00 
290-0776-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
290-0917-00 
290-091 7-00 


Serial/Model No. 
Eff Dscont 


B010100 B020384 
B020385 


Name & Description 


CKT BOARD ASSY:SYSTEM ROM 
CKT BOARD ASSY:SYSTEM ROM 


CAP. ,FXD,CER DI: 
DI: 
DI: 
CAP. ,FXD,ELCTLT: 


CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,ELCTLT: 
DI: 
DI: 
DI: 
DI: 
DI: 


CAP. ,FXD ,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD, CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 


CAP. , FXD, CER 


CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 


CAP. ,FXD,ELCTLT: 
DI: 
DI: 
DI: 
CAP. ,FXD,ELCTLT: 
DI: 


CAP. , FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 


CAP.,FXD,CER DI: 
CAP. ,FXD,ELCTLT: 
CAP. ,FXD,ELCTLT: 
CAP.,FXD,CER DI: 
DI: 
CAP.,FXD,CER DI: 


CAP. ,FXD,CER 


CAP. ,FXD,CER DI: 
CAP. , FXD, ELCTLT: 
CAP. , FXD,ELCTLT: 


0. 1UF,+80-20%, 50V 
0. 1UF ,+80-20%, 50V 
0. 1UF ,+80-20%, 50V 
22UF ,+50-10%, 10V 


22UF , +50-10%, 10V 
0. 1UF,+80-20%, 50V 
0. 1UF,+80-20%, 50V 
0. 1UF,+80-20%, 50V 
0. 1UF, +80-20%, 50V 
0. 1UF,+80-20%, 50V 


:0. 1UF, +80-20%, 50V 
:0.1UF,+80-20%, 50V 
:0.1UF,+80-20%, 50V 
:0. 1UF,+80-20%, 50V 
:0. 1UF, +80-20%, 50V 
:0. 1UF,+80-20%, 50V 


:0.1UF ,+80-20%, 50V 
:0. 1UF,+80-20%, 50V 
:0.1UF, +80-20%, 50V 
:0.1UF,+80-20%, 50V 
:0. 1UF, +80-20%, 50V 
:0. 1UF,+80-20%, 50V 


0. 1UF,+80-202,50V 
20. LUF,+80-202, 50V 
DI: 
CAP. ,FXD,ELCTLT: 
DI: 
DI: 


0. 1UF, +80-20%, 50V 
22UF , +50-10%, 10V 

0.1UF,+80-202%, 50V 
0.1UF,+80-20%, 50V 


:0. 1UF, +80-20%, 50V 
:0.1UF,+80-20%, 50V 
:0.1UF , +80-20%, 50V 
:0.1UF, +80-20%, 50V 
:0. 1UF , +80-20%, 50V 
:0.1UF,+80-20%, 50V 


:0.01UF, 10%, 100V 

:0.1UF,+80-20%, 50V 
:0.1UF ,+80-20%, 50V 
:0. 1UF ,+80-20%, 50V 
:0.1UF ,+80-20%, 50V 
:0.1UF, +80-20%, 50V 


220UF , +50-10%, 25V 
0.027UF,5%, 100V 
0.01UF,10%,100V 
0. 1UF ,+80-20%, 50V 
22UF , +50-10%, 10V 
0. 1UF , +80-20%, 50V 


0. 1UF ,+80-20%, 50V 
22UF , +50-10%, 10V 
22UF , +50-10%, 10V 
0. 1UF , +80-20%, 50V 
0. 1UF , +80-20%, 50V 
0. 1UF , +80-20%, 50V 


0. 1UF,+80-20%, 50V 
220UF , +50-10%, 25V 
220UF , +50-10%, 25V 


Mfr 


Code Mfr Part Number 


80009 
80009 
04222 
04222 
04222 
55680 


55680 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
55680 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


55680 
72982 
04222 
04222 
55680 
04222 


04222 
55680 
55680 
04222 
04222 
04222 


04222 
55680 
55680 


670-7341-00 
670-7341-01 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
1OULA22V-T 


1OULA22V-T 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E1042Z 


DGO15E1042Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104z 
LOULA22V-T 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO1L5E104Z 
DGO15E104z 
DGOL5E104Z 
DGO1L5E104Z 
DGO15E104Z 


GC70-1C103K 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


NCA35ELB220K-T 
8131N153X7R027: 


GC 70-1C103K 
DGO15E104Z 
LOULA22V-T 
DGO15E104Z 


DGO15E104Z 
1QULA22V-T 
LOULA22V-T 
DGO15E104Z 
DGOL5E104Z 
DGO15E104Z 


DGO15E104Z 


NCA35ELB220K-T 
NCA35ELB220K-T 


REV SEP 1982 


Component No. 


A90C6185 
A90C61 86 
A90C6196 
A90C6201 
A90CR5194 
A90CR5203 


A90CR61 69 
A90CR6191 
A90J1111 
A90L6161 
A90L6193 
A90Q5187 


A90Q5191 
A90Q6183 
A90R1029 
A90R1063 
AIOR1143 
A90R1163 


AI0R3091 
A90R4201 
A90R4203 
A90R5158 
A90R5159 
A90R5161 


A90R5165 
A90R5175 
A90R5201 
A90R5205 
A90DR6030 
A9I0R6040 


A90R6112 
A90R6113 
A90R6173 
A90R6175 
A90R6185 
A90R6187 


A90R6188 
A90R6203 
A90R6205 
A90R6207 
A90R6290 
A90TP4169 


A90U1 
A90U2 
A90U3 
A90U4 
A90U5 
A90U6 


A90U7 
A90U8 
A90U9 
A90U10 
A90U11 
A90U13 


A90U14 
A90UI15 
A90U1090 


‘REV SEP 1982 


Tektronix 
Part No. 


283-0421-00 
283-0423-00 
283-0423-00 
285-0699-00 
152-0141-02 
152-0337-00 


152-0055-00 
152-0066-03 
131-0589-00 
108-0543-00 
108-0473-00 
151-0190-00 


151-0390-00 
151-0188-00 
307-0446-00 
307-0446-00 
307-0446-00 
307-0446-00 


307-0651-00 
321-0322-00 
315-0472-00 
315-0272-00 
315-0272-00 
315-0272-00 


315-0272-00 
307-0446-00 
315-0272-00 


315-0823-00. 


307-0649-00 
307-0649-00 


315-0272-00 
315-0272-00 
315-0103-00 
307-0055-00 


-315-0201-00 


315-0470-00 


315-0513-00 
321-0289-00 
321-0338-00 
315-0392-00 
315-0103-00 
214-0579-02 


160-1366-00 
160-1367-00 


.160-1368-00 


160-1369-00 
160-1370-00 
160-1371-00 


160-1372-00 
160-1373-00 
160-1374-00 
160-1375-00 
160-1376-00 
160-1378-00 


160~-1379-00 
160-1380-00 
156-0956-02 


Serial/Model No. 
Eff Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 


CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 
CAP. ,FXD,CER DI:0.22UF,+80-20%, 50V 


CAP. ,FXD, PLSTC:0.0047UF, 10%, 100V 


SEMICOND DEVICE: SILICON, 30V, 150MA 


SEMICOND DEVICE: ZENER, 0.4W, 6. 3V, 3.2% 


SEMICOND DEVICE: ZENER,0.4W,11V,52 
SEMICOND DEVICE: RECT,S1I,400V,1A 


TERMINAL, PIN: 0.46 L 
COIL, RF: FIXED, 1.1UH 
COLL, RF: 150UH 


X 0.025 SQ 


TRANSISTOR: SILICON, NPN 


TRANSISTOR: SILICON, NPN 
TRANSISTOR: SILICON, PNP 


RES,NIWK,FXD FI: 10K 
RES ,NIWK,FXD FI:10K 
RES,NIWK,FXD FI:10K 
RES, NTWK,FXD FI:10K 


RES NIWK,FXD FI:5,3. 


RES. ,FXD, FILM: 22.1K 


OHM, 20%, (9) 
OHM, 20%, (9) 
OHM, 20%, (9) 
OHM, 20%, (9) 


3K OHM,524,0. 


RES 
RES 
RES 
RES 


15W 


OHM,1%,0.125W 


RES. ,FXD, CMPSN: 4.7K 
RES. ,FXD,CMPSN: 2.7K 
RES. ,FXD, CMPSN: 2.7K 
RES. , FXD,CMPSN: 2.7K 


RES. , FXD, CMPSN: 2.7K 


RES, NIWK,FXD FI: 


10K 


RES. , FXD,CMPSN: 2.7K 
RES. ,FXD,CMPSN: 82K OHM,5%,0. 25W 

RES NTWK,FXD FI:8,33 OHM,2%,0.125W 
RES NIWK,FXD FI:8,33 OHM, 2%,0.125W 


OHM, 5%,0.25W 
OHM,5%,0.25W 
OHM,5%,0.25W 
OHM,5%,0.25W 


OHM, 5%,0.25W 
OHM, 20%,(9) RES 
OHM, 5%,0.25W 


RES. ,FXD,CMPSN: 2.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 2.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 
RES. , FXD,CMPSN: 3.9 OHM,5%,0. 50W 
RES. ,FXD,CMPSN: 200 OHM,5%,0. 25W 
RES. ,FXD,CMPSN:47 OHM,5%,0.25W 


RES. ,FXD,CMPSN:51K OHM,5%,0. 25W 
RES. ,FXD,FILM:10K OHM,1%,0.125W 
RES. , FXD, FILM: 32.4K OHM,1%,0.125W 
RES. ,FXD,CMPSN: 3.9K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 10K OHM,5%,0. 25W 
TERM,TEST POINT: BRASS 


MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


8192 
8192 
8192 
8192 
8192 
8192 


>8192 


8192 
8192 
8192 
8192 
8192 


78192 


8192 


OCTAL BFR W/3 STATE OUT 


EPROM , PRGM 
EPROM 
EPROM 
EPROM 
EPROM 
EPROM 


EPROM 
EPROM 
EPROM 
EPROM 
EPROM 
EPROM 


EPROM 
EPROM 


Mfr 


Code Mfr Part Number 


04222 
04222 
04222 
56289 
01295 
04713 


04713 
80009 
22526 
80009 
80009 
07263 


04713 
04713 
91637 
91637 
91637 
91637 


01121 
91637 
01121 
01121 
01121 
01121 


01121 
91637 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
91637 
91637 
01121 
01121 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
01295 


DGO1L5E104Z 
DGO15E224Z 
DGO1L5E224Z 
610P110 
IN4152R 
SZG210K 


SZG35009K1 
152-0066-03 
48283-029 
108-0543-00 
108-0473-00 
S032677 


SPS3414 
SPS6868K 
MSP10A01-103M 
MSP10A01-103M 
MSP10A01-103M 
MSP10A01-103M 


206A332 
MFF1816G22101F 


CB4725 
CB2725 
CB2725 
CB2725 


CB2725 


MSP10A01-103M 


CB2725 
CB8235 
316B330 
316B330 


CB2725 
CB2725 
CB1035 
EB39G5 
CB2015 
CB4705 


CB5135 


MFF1816G10001F 
MFF1816G32401F 


CB3925 
CB1035 
214-0579-02 


160-1366-00 
160-1367-00 
160-1368-00 
160-1369-00 
160-1370-00 
160-1371-00 


160-1372-00 
160-1373-00 
160-1374-00 
160-1375-00 
160-1376-00 
160-1378-00 


160-1379-00 


160-1380-00 
SN74LS 244NP3 


20-23 


Replaceable Electrical Parts—8540 IU Service 


Component No. 


A90U1100 
A90U 2090 
A90U2100 
A90U3090 
A90U3100 
A90U4070 


A90U4080 
A90U4090 
A90U4100 
A90U4110 
A9004120 
A90U4130 


A90U4140 
A90U4150 
A90U4160 
A90U4170 
A90U4180 
A90U4190 


A90U4200 
A90U5070 
A90U5080 
A90U5090 
A90U5100 
A90U5110 


A90U5120 
A90U5130 
A90U5140 
A90U5150 
A90U5160 
A90U5170 


A90U6020 
A90U6050 
A90U6060 
A90U6120 
A90U6130 
A90U6140 


A90U6150 
A90U6190 


20-24 


Tektronix 
Part No. 


156-0956-02 
156-0469-02 
156-0469-02 
156-0469-02 
156-0956-02 
156-0956-02 


156-0469-02 
156-1058-01 
156-0541-02 
156-0865-02 
156-0956-02 
156-0956-02 


156-1065-01 
156-1065-01 
156-1065-01 
156-1602-00 
156-1602-00 
156-0910-02 


156-0910-02 
156-0914-02 
156-0914-02 
156-0914-02 
156-0914-02 
156-0985-01 


156-0385-02 
156-0464-02 
156-0382-02 
156-0479-02 
156-0153-02 
156-0388-03 


156-0464-02 
156-0479-02 
156-0383-02 
156-0382-02 
156-0385-02 
156-0875-02 


Serial/Model No. 
Eff Dscont 


156-0480-02 © 


156-1283-00 


Name & Description 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:OCTAL BFR W/3 STATE OUT 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, LI: 


OCTAL BFR W/3 STATE OUT 
3/8 LINE DCDR 
3/8 LINE DCDR 
3/8 LINE DCDR 
OCTAL BFR W/3 STATE OUT 


3/8 LINE DCDR 

OCTAL ST BFR W/3 STATE OUT 
DUAL 2 TO 4 LINE DCDR 
OCTAL D-TYPE FF W/CLEAR 
OCTAL BFR W/3 STATE OUT 
OCTAL BFR W/3 STATE OUT 


OCTAL D TYPE TRANS LATCHES 
OCTAL D TYPE TRANS LATCHES 
OCTAL D TYPE TRANS LATCHES 
2048 X 8 EEPROM 

2048 X 8 EEPROM 

DUAL DECADE COUNTER 


DUAL DECADE COUNTER 
OCT ST BFR W/3 STATE OUT 
OCT ST BFR W/3 STATE OUT 
OCT ST BFR W/3 STATE OUT 


DUAL 5 INPUT NOR GATE, SCRN 


>HEX INVERTER 


DUAL 4 INP NAND GATE 
QUAD 2-INP NAND GATE 
QUAD 2-INP OR GATE 
HEX INVERTER BUFFER 
DUAL D FLIP-FLOP 


DUAL 4 INP NAND GATE 
QUAD 2-INP OR GATE 

QUAD 2-INP NOR GATE 

QUAD 2-INP NAND GATE 

HEX INVERTER 

DUAL 2-W/2 INP AOI GATES 


QUAD 2 INP & GATE 
SWITCHING REGULATOR 


Mtr 


Code Mfr Part Number 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


34335 
34335 
34335 
34649 
34649 
01295 


01295 
01295 
01295 
01295 
01295 
04713 


01295 
01295 
01295 
01295 
27014 
07263 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
07263 


SN74LS244NP3 
SN74LS138NP3 
SN74LS138NP3 
SN74LS138NP3 
SN74LS244NP3 
SN74LS 244NP3 


SN74LS138NP3 
SN74S2405P4 

SN74LS139NP3 
SN74LS273NP3 
SN74LS 244NP3 
SN74LS 244NP3 


AM74LS8 373 
AM74LS 373 
AM741LS373 
D2816-3 
D2816-3 
SN74LS 390 


SN74LS 390 
SN74LS 240 
SN74LS 240 
SN74LS240 
SN74LS 240 
SN74LS260 


SN74LS04 
SN74LS820 
SN74LS00 
SN74LS32NP3 
DM8006 — 
T4&LS74A | 


SN74LS20 
SN74LS32NP3 
SN74LS02 
SN74LS00 
SN74LS04 
SN74LS51 


SN74LSO8NP3 
SL28885 


REV SEP 1982 


Component No. 


B200 
B201 


C3181 
C5171 


CR1013 
CR1014 
CR1015 
CR2013 


F313 
FL305 
5100 
$110 
$200 
$300 
$301 


T311 


REV SEP 1982 


Tektronix 
Part No. 


119-0215-07 
119-0147-00 


281-0773-00 
281-0773-00 


150-1064-00 
150-1064-00 
150-1064-00 
150-1064-00 


159-0174-00 
119-1313-00 
260-1989-00 
260-1867-00 
260-2056-00 
260-1967-00 
260-2039-00 


120-1296-00 


Serial/Model No. 
Eff Dscont 


Replaceable Electrical Parts—8540 IU Service 


Name & Description 
CHASSIS PARTS 


FAN, TUBEAXIAL: 115V,13W, 3200RPM 
FAN, AXIAL: 115V,50-60HZ, 14W 


CAP. ,FXD,CER DI:0.01UF,10%,100V 
CAP. ,FXD,CER DI:0.01UF,10%,100V 


LT EMITTING DIO: YELLOW,585NM,40 MA MAX 
LT EMITTING DIO: YELLOW,585NM,40 MA MAX 
LT EMITTING DIO: YELLOW,585NM,40 MA MAX 
LT EMITTING DIO: YELLOW,585NM,40 MA MAX 


FUSE, CARTRIDGE: 3AG,8A, 250V,5 SEC 
FILTER, RFI: 10A,115-230V, 50-400HZ 
SWITCH, ROCKER: DPST, 16A, 250VAC 
SWITCH, TOGGLE: SPDT ,0.4A, 20V 
CIRCUIT BREAKER: 50A, 270V 
SWITCH, SLIDE: DPDT, 5A/250V 
SWITCH, SLIDE: DPDT, 5A/250V 


XFMR,PWR,STPDN: LOW FREQUENCY 


Mfr 


Code Mfr Part Number 


80009 
82877 


04222 
04222 


50522 
50522 
50522 
50522 


71400 
56289 
OOOFJ 
09353 
81541 
80009 
OOOFJ 


80009 


119-0215-07 
028021 


GC70-1C103K 
GC70-1C103K 


MV5374C 
MV5374C 
MV5374C 
MV5374C 


ABC~8 
10JX5441A 
1602-0120 
7108-J61-CB8 
UPG66-7361-1 
260-1967-00 
4021.0513 


120-1296-00 


20-25 


8540 IU SERVICE 


Section 21 
DIAGRAMS 


Standards Assembly Numbers and Grid Coordinates 

The following American National Standard Institute Each circuit board in the instrument is assigned an assembly 
standards are used in the preparation of Tektronix, Inc. number (e.g. A20). This number appears on the component 
diagrams. 


location illustration, the schematics, and the component 
Graphic Symbols ANSI Y32.2—1975 lookup table. The Replaceable Electrical Parts list also uses 
Logic Symbols ANSI Y32.14—1973 (Positive logic. the number to list components by assembly. The following 


Logic symbols depict the logical illustration shows an example of a component number in 
function performed and may differ die: Elociieal Parts ict: 


from the manufacturer’s data.) 


Abbreviations ANSI Y1.1—1972 COMPONENT NUMBER EXAMPLE 


Drafting Practices | ANSI Y14.15—1966 omponent Number 
Line Conventions ANSI Y 14.2—1973 A23 A2 R1234 


And Lettering Assembly ih y L_. Schematic 


| ; 
Letter Symbols ANSI Y10.5—1968 Oe tay hunbe 


Chassis-mounted components have no Assembly Number 


Component Values prefix—see end of Replaceable Electrical Parts List. 

Electrical components shown on the diagrams are in the Both the schematics and the component locator illustration 

Following units unless noted otherwise: have locating grids. A lookup table is assigned to each 

Capacitors = Values one or greater are in picofarads (pF). schematic. The lookup table gives the component location 
Values less than one are in microfarads (uF). in both the associated schematic, and on the component 

Resistors = Ohms (2) locator illustration. 


The following special symbols may appear on the diagrams: 


Function Block Title 
IC Type 
Refer to Waveform 


or Test Data 
Function Block Overlay 


To Common Tie Point 


From Diagram 
Grid Locator — 
Circuit Board Outline : 
3 


U2t7O 


7a500- ET 


Modified Component 
(Depicted in Grey, or 
With Grey Outline)— 
See Parts List 


Bd. Lead 


Strap or Jumper 
(unsoldered) 


Plug To EC Board 


Plug Index 
Signifies Pin No. 1 


Common Tie Point 


PHACOP Bead Sy ie Name & No. 
Name & Assembly No. : es: PROC ESsOR <y 


Soldered Interconnecting 


Destination Diagram No. 


8T26 
8T97 
8T98 


25LS252 


74LS00 
74LSO02 
74LS03 
74LS04 
74LS06 
74LS08 
74LS10 
74810 
74LS11 
74LS20 
74LS21 
74LS27 
74LS30 
74LS32 
74LS86 
74886 
74LS109 
74LS112 


DOONNNNNNNNNYNY YUN OOOO 


CC | 
16 


System Processor/Bank Switching Diagram 


ASSEMBLY A20 


SCHEM BOARD 
LOCATION } LOCATION 


CIRCUIT 
NUMBER 


C7070 
CR5081 
J2804 


PI 
P41 


R1021 
R2082 
R2504 
R3069 
R3704 
R4067 
R4081 
R5071 
R5104 
R6051 
R6064 
R6064 
R6065 
R6094 
R6094 
R6094 
R7200 


TP3 
TP5 
TP6 
TP7 
TP8 


U1080A 


U2022E 
U2040 


Table 21-1 
IC Pin Information 


74LS113 
74LS125 
74LS133 
74LS138 
74LS139 
74LS 148 
74LS151 
74LS153 
74LS157 
74LS161 
74LS 174 
74LS175 
74LS189 
74LS191 
74LS193 
74LS240 
74LS244 
74LS245 
74LS257 
74LS260 
74LS273 
74LS348 


Table 21-2 


U6200B 
U6200D 


W7400 


Partial A20 also shown on diagrams 2. 3, 4, § and 6. 


SYS CLK(H) 
& ; DO-DT(H) Se 
P/o & BANK (L) LI2CO40 MAP EN(H) <> 
7 ee meee | ome to es 
7 14 74LS367 —} 2.7K v +5.2V || ZO40O LI4090D a hats 
; 3 748373 we S|} snr cg fp Pe GES i] yausasy an THh8Oe  afaan MsTR RUN(L)A 
8 16 74LS390 8 , 1 49° D13(L) | ise 3 a 
8 16 74LS393 7 48. >o12(L) 2 LI4AILOOD 
8 16 74LS472 6) 7eX Dil (L) DO(H) 4 2 : S 7 9 TEP a waste RUN(H) 
8 16 82S116 8 Sr TTT ars & 
8 16 2147 9 ey Ds (L) 3 ey WauGeEe ett CMEM(H) 
a We Fok se a1 oT z os 74LS04 ae te AEN(L) © 
chematic O 
8 | 16 2716 12 eS = cc (cca ma Pony Mey 
Pe) a | ge | =) meee = ? me 
ic a aoey 5p 400 $0 4(c) : seit noe a Repcee Soa Pa Race! gReoos sepeeintal:. ore 
10 20 AM26LS30 5 39 7D BL) : 9 Fe ere ae | ee RESET(L) 
10 AM26LS32 | 8 sas Sp 2 (L) : LISSOOE U4090A)  iG200B [| LAOS OAC AEE ' 
8 IM5610 8 ae Cis) Un, No Crees 3, T4ts04 LI4200A BAIS(H)| | 17 3 74.5240 | AIS(L) 
‘ Caos Us aS DP(L) q = 7T4Lss2 LI ZO20A 3 BaAla(H, 2 | ia Ala(L) 
: = = oo su) bo ee Ca Re aE) 
© a el i ee al COE! AN LY” 
re a ia Aid (C) 
5 CYT aa Cc) 
seeciae js | i | PRAM CH) PO a. 
© fe | | [| C*d:CCSfB GH) — A a(t) 
a eee & 
eo eae eae | | es © 
G at 
Ht U4040 
) ) 4 2215 Pea is \7 3 74.5240) Az (L) 
(nea i le ereG | I ere * ee one et ie ae) 
Los) 13] 7 ca--5C) > 2 , aA ee Te ee Se (ee et ato [| [fT oss] is As (L) 
Lost) 6] | a pay ss, = (e# poem) | oT TT PT TE | Pi (eae nae (ie ee (ee CU A4 (L) 
ERC SPs). ty, te Bee | el a Pee CCE a (rc) A3 (tL) 
poe] | Eee open ne ee 86 ete oI enema a2) 
oe) 207) ag ees] 1 fs aor) | TT TEP abs [| Pp fe ey eo At) 
BOARD rcs en COL 11> GE 5 a TCT] AG) 
NUMBER | LOCATION | LOCATION +5.2V 
F ——————— sys RCV (L) a ? Lee eeeiee! 2 eer R4067 
nee oe Meese eae ee oe ee cle il 
Moreno aacue teeta Ser way 
U30208 ee a PE ge 
= ora ace 
U3070 © a Od ds CE Qe Rn OG -) O rcr A OG OD IC™ Pz =ra 
U3090A 3 1206 Spee a 0 ee ee 4 email G9 (ea lid wRP (t) 
U3500A Ec A GSP CTT 
U3500E zu) fee P} } | fie Ye creat) 
U3500F | Loe@) 3 --o<} iz Sem, cn eat = reeR 
U4040 host) | fa_D5(H) | LI3S00A 21 2.2K LIJO80A 19 INTACK(L ) “S 
U4050 hoaa@) s| 1 [is Dac) a m 
u4070 Soacye] | fe ean ex te ene ee a ee ry ae 
U4070B | os UZ090A 4 M (L)/TOCH) & & 
fp2a) 7 | is pen) | +5.2V ¢ q p p R(H)/W(L) 
U4070F ' Ta pi (a), p/o '$ U3500F ee ae ee ee 13 | [rasioe siz al? 
U4080A Eee ales ro \ Tais244 LI4OTOF es : 
ieee | ; Peay) 14076 : HDA, © 
U4090A & SYS DRV(L) 5 Meq800} | [0 feey NT ENBL(L) 
U4090C een + LIGOSOA Breciaer IZ 12 di 74LS5240 RE | N & 
v40900 Blas cseno” | paeGs ee S¥S_RUNGH) 
78> >MSTR PAUSE (L) 18 @ 
U4100D rn ' > Dos S apy. 
U42008 ae ! es wee LI4OTOATLIZ090C| | E000 
U5060 P/O CMEM(L) v a ac eyes T4LS04 74LS0G6 2.7K 
U5070C Ere. ©{ AEN(HI) Fy - 5 : 
U6060 INT. BD. ©} BAG -BAIS(H) ne" 13D ees G SYS RUN(L) 
U6070H | ee a 
U6080A NOTE: Table 21-1, shows Static Sensitive Devices 
U6080B IC pin-out (VCC & GND). See Maintenance Section 
U6080D : 4 
U6200A 8540 LU SERVICE 3220-36 @ SYSTEM PROCESSOR/BANK SWITCHING <I> 
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ONIHOLIMS INVE 


/YOSS390"d WALSAS 
YATIOYLNOO W3ALSAS 


A B C D E F 


ee LC 


Sees SEEDS RS SE Ease 
bx 


. 

a 
: 
Be 


8 


saute 


WAITCL) &® 
+5.2V | |QE6O0O +5-2v 
12. 6850 rroriaoa Ll | 50OB 


BD Q@-BD7(H) 


} AG (H) i S ow eee ATXD(H ) 
7 2650 CLK(L) | 7 id LI4O0OB 
& (R (H)/W(L)-B) ire 1489 S ARXD(H ) 
z = Pe a 
ACIA Ports. Diagram aoe = ae aoco() 
LISSOOB Boe(H) 1é so 1 1400C (| 
oT4LS109 ,L4 TOOA [BD5(H) 17 | Lee, ACTS(H) 
a T4LS109 BDAa(H) 18 | 1ZGOOA® 1 TISQOA i i 
ASSEMBLY A20 OPREQ (H) - No T4Lso4 A 148 ARTS(L) 
eae aaa perenne. BD 2(H) 20 \ 2 4+5.2v 2 38 
= 
CIRCUIT CIRCUIT & _ MAPON(L) | P/O R3504 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION & ® CMEM(H) eA aOw . ieaqvert Ry INT(L) S 
“sis: | c3 uisoo0 | @ pe BooT ene Z)  7aLs2o / LIZOCOU: jceeteua oats 
FE: ee A 
U1700C LI4090B UceOloA ajo SSE elmias aia eneaeaidataiicate tn e sieiacinal 
| 74 L504 jd T4Ls2a7 - an i: 
P2 U1700D 3 SS a) 26OO 5 VK 
P2 U2010A Sv Rill) LIISOOC 
U2010C © Avo 10 1488 RTXD (H) 
R1404 | U2020A Piet LIAOOD | 
R1404 U2500 @ DIAG ENBL(H) : 8 oa 
R3504 U2600 7 Sra le 
R3504 U2700 2 Ag 
R3504 U3060D Ae Sete his [| a 
R3704 U3500C - US5 008 [ | 
R4704 U3500G Az 
R5104 U3500H oe 17 7T4LS244 RRTS(L) 25 
U3600A A, ares ae 
U1020A U4090B is P/O R3BS04 V 
g 2.7K 


P3(L ) 


Pi(u) 
© AG-AtS (H) 


U1020C U4700A 
U1050B U5020B 
U1050C U5030 
U1050D U5040 


Fe en ee es a 


|. BOOT ROM 
ci SE cic a ee a 


roy R INT(L) 3 


| REMOTE ACIA 


U1400A U5070B . LIS500G 
U1400B U5080D 7T4ALS244 
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Table 2-10 


Low-High Board Chip Select Diagram 


ASSEMBLY A30 
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER | LOCATION | LOCATION: NUMBER | LOCATION | LOCATION 
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*indicating decoupling capacitor, 0.1 uF 


CIRCUIT 
NUMBER 


R5099 


R5101 
R5168 
R5169 
R5170 
R5180 
R6101 
R6101 
R6111 
R6121 
R7011 
R7020 
R7111 
R7162 
R7163 
R7164 
R7165 


U4000B 
U4000C 
U6090G 
U6090H 
U6090 

U6100 

U6110A 
U6110B 
U6110C 
U6120A 
U6120B 
U6120C 
U6170A 
U6170B 
U7010E 
U7010F 
U7060C 
U7060D 
U7110A 
U7110B 
U7110C 
U7120A 
U7120C 
U7130A 
U7130B 
U7140A 


W501 1 
W7080 


SCHEM 
LOCATION 
3 


A 


BOARD 
LOCATION 
D4 


P/O 
P| 


“Bet 


SS 


G | ow 
w lo 


Jel 


ul} wi 
Wi 


out 


iT 
p 


| 


o || 
Wi rae) 


\5) 


iy 
Dy 


a 


34 


33 


+5.2V 
RTO20 
2.2K 
BYTE ADDR(L) i 
BA@(H) 
+5.2V 
RS5101 
2.2K 
WD ACCESS (L) 15 
CMEM(H) 17 
JelT9 


PROGRAM MEMORY | 


L << p 


SYSTEM MEMORY 


JolrTs 
HIGH BOARD 


{E>0 
<=s +5.2y 2.2K 
2 


3 
R3IGI 


R3162 


<« 
p<, Cl See G 


2 
LOW BOARD | | | & 


PAI2-PAI4(L) 


EXTD BANK (H) 


© © 


+5,2V 
P/O 
RGIO! 
2.2K 

SWAP (L) 8 

RCH) /w (L) 

M(L) /10(K) 

WRD(L) 

OPREQ@(L) 


+5.2V 


R5099 


2.2K 
RAM INH(L) 


NOTE: Table 21-1, shows 
IC pin-out (VCC & GND). 


S540: fu SERVICE 


eo eee, 0G _ Uzoeoc' 
ae var : 3 ee PAI3(L) 3 
3 +5.2V 
oan UGiOB) een an 
4 14508 TAS SSN 
U7NOC, 
74504 
a — 
U1g9206 oe attics 
‘ | Pee: 
Bets jolts lg ameesouss meat Y 
LIGOI0H : 
TAS 240 


os 

PAI2(L) 14 ‘3 
A 

Xs 


LI TI4OA 


| 
2 7T4AS00 
| : 


74S$86G 
LOW BOARD(L) 2 


+5.2V 


Pf LL 3 
oO; 
oO, 

peeve tin A 4 (e) ¥ 

iLICGO90: oo O 

145.240 PROG MEM(H) es ees re 

e|_ sc a ae ee ee — °, 

: fe) UZIOB, eS 

4 Ne 74804,,, | \7|20C| 15 

74S 10 
: ae cee e, 
+5.2V 
O-LaF 


CIio9l TEPLACES 
Gee. Oop | SEE LIST 
C309! 


C4091 S 


Static Sensitive Devices 
See Maintenance Section 


ADOR SHIFT(H) 


ADOR SHIFT(L) ; 


LIGIZOA oy A 
745139 

4 R7165 LO cs @ (te) 

SAT ORTIGa LOSI (L) | 47 R7I1G4 LOocSs 1 (L) 

& RT7163 47 twocs2 (L) 

vg 47 R7TIG2 LOCS3 CL) 

(E178) > 
745139 

12 R518O HI CS BCL) 


LD) 

1 AT RSi7TO HI cS! (L) 
tL) 

Ke) R5169 47 HICcS 2 (CL) 
2 


2 47 RS\68 HI CS BCL) 
47 


WRITE (L) 


= Re121 WRT EN (L) xe 
O 
3 24 


RDLI(L) 
WRL ICL) 
ae ia R Dea) 
ae) tes wRLaCe) 
esate aaa ROH ICL) 
WRHICL) 


RDH2(L) <2 


wRH2CL) 


LOW BOARD (L) 


M(H) /IO(L) 


R(L)/w(H) 


Rell! R509I PROS: MEMGH) 
2.2K 2.2K OPREQ(H) 
aac 


R@eIol @.ak 


LIZOLOE. 
COMPONENT NUMBER EXAMPLE RTO yas240 5 U4 000 B 
WTO8BO is WS5Ol! 
Component Number i oe 
ee 
A23,A2 R1234 [exrore. 


Schematic 
Assembly | Circuit 


Number Subassembly Number 
Number (if used) 


Chassis-mounted components have no Assembly Number 
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Memory Relocation Logic Diagram 


ASSEMBLY A30 
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Partial A30 also shown on diagrams 8, 9, 11 and 12. 
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NUMBER 
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Table 21-12 
Low Byte Memory Array Diagram <> 


ASSEMBLY A30 


CIRCUIT SCHEM BOARD CIRCUIT SCHEM 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION 
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U3070 
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U6110D 


Partial A30 also shown on diagrams 8, 9, 10 and 12. 
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Table 21-13 
High Byte Memory Array Diagram 412) 


ASSEMBLY A30 
CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION 


U2140 
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U3090 
U3100 
U3110 
U3120 
U3130 
U3140 
U3150 
U3160 
U4090 
U4100 
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U4120 
U4130 
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U4160 
U6000A 
U6000B 
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U6140B 
U6150A 
U6150B 
U6160A 
U6160B 


Partial A30 also shown on diagrams 8, 9, 10 and 17. 
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COMPONENT NUMBER EXAMPLE ; Static Sensitive Devices 
Fig. 21-4. A40—Emulator Controller Board. eas lalate Sealiais 
Component Number 


A23 A2 R1234 
Schematic 2976-136 
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Number Subassembly Number 
Number (if used) 


Chassis-mounted components have no Assembly Number @ 
prefix—see end of Replaceable Electrical Parts List 


Table 21-14 


System/Program Processor Control 


ASSEMBLY A40 
SCHEM BOARD 
LOCATION | LOCATION 


CIRCUIT SCHEM BOARD 
NUMBER | LOCATION | LOCATION 


J1133 
J1133 
J1133 


P1 
P1 
P3 
P3 


R1171 
R2151 
R2151 
R2151 
R5151 
R5151 


U3160B 
U3170A 
U3170B 
U3180A 


CIRCUIT 
NUMBER 


U3180B 
U3190A 
U3190B 
U4120B 
U4130C 
U4130D 
U4140A 
U4140B 
U4140C 
U4140E 
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U5 100C 
U5130C 
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U5150B 
U5150C 
U5150D 
U5160B 


Partial A40 also shown on diagrams 14, 15, 16, 17, 18 and 19. 
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Table 21-15 
Breakpoint Logic Diagram 44> 


ASSEMBLY A40 


CIRCUIT SCHEM BOARD CIRCUIT SCHEM 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION 
C3 
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U3080 
U3090 
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Partial A40 also shown on diagrams 13, 15, 16, 17, 18 and 19. 
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COMPONENT NUMBER EXAMPLE 


Chassis-mounted components have no Assembly Number 


prefix—see end of Replaceable Electrical Parts List. MSTR INT(L) 
; os F FETCH(L 

Static Sensitive Devices (L) 

See Maintenance Saction (DMA) PAUSE (L) 
MSTR RUN (L) 

GND 


BYTE ADDR (L) 
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MSTR INT 3(L) 
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COMPONENT NUMBER EXAMPLE 


Static Sensitive Devices 
See Maintenance Section 


Assembly 


NOTE: Table 21-1, shows 
IC pin-out (VCC & GND). 
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Chassis mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List 
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Static Sensitive Devices 
See Maintenance Section 


NOTE: Table 21-1, shows 
IC pin-out (VCC & GND). 
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COMPONENT NUMBER EXAMPLE 
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Assembly _ | | Schematic 


Circuit 
Number Subassembly Noniber 


Number (if used) 


Chassis mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List 
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DO@(H) - DO7(H) 


3 DATARD (L) 
€> DBO(H} - DB7(H) 


SYS DRV(L) 
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Static Sensitive Devices 
See Maintenance Section 


NOTE: Table 21-1, shows 
IC pin-out (VCC & GND). 
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DB7(H) 1 


DB6 (H) 2 


DB4 (H) 13 
DB2 (H) 10 
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COMPONENT NUMBER EXAMPLE 


Component Number 
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amie R1234 
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Circuit 
Number 


Assembly 
Number Subassembly 
Number (if used) 


Chassts-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List 
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DOUT 
RA L) 4 |—— 
RAS 


2 D4 (H) 2 
DIN 


RAS2(L) 4|—— Roe 


DO4 (H) DO4(H) DO4 (H) 
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COMPONENT NUMBER EXAMPLE 
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Az3 canbe Static Sensitive Devices 
Assembly Schematic 


~ Circuit 
Number 


Number Subassembly 
Number (if used) 


NOTE: Table 21-1, shows e 
Chassis-mounted components have no Assembly Number Ic pin-out (VCC & GND). 


prefix—see end of Reptaceable Electrical Parts List 
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post) tt | . cor 
= a 
S o P/O 
poe) S| ==s —o_e 
| U4080 
, 15 CS 8CL) 
3 PORT READ (H) s e 
esa pe) ae - I CSS8CL) 
9 4852 Snel : I3 CSIO(L) 
OPREQ(L) ee: ORD BUF | 12 CSIC) 
ea 
. (#6) : T csi2() 
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Static Sensitive Devices NOTE: Table 21-1, shows 


See Maintenance Section IC pin-out (VCC. & GND). Chassis-mounted components have no Assembly Number 
; 7 prefix—see end of Replaceable Electrical Parts List. 
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Chassis-mounted components have no Assembly Number. 
prefix—see end of Replaceable Electrica! Parts List. 
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IC pin-out (VCC & GND). 
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COMPONENT NUMBER EXAMPLE Fig. 21-1. A2Z0—System Controller Board. 2976-133 
Fee ree oecatacl Static Sensitive Devices 
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Schematic 
Circuit 


Assembly _ | 
Number Subassembly Number 
Number (if used) 


Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. (@ 
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SECTION 22 
REPLACEABLE 
MECHANICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 


Change information, if any, is located at the rear of this 
manual. 


SPECIAL NOTES AND SYMBOLS 
X000 Part first added at this serial number 


00X Part removed after this serial number 


FIGURE AND INDEX NUMBERS 


Items in this section are referenced by figure and index 
numbers to the illustrations. 


INDENTATION SYSTEM 


This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 


12345 Name & Description 


Assembly and/or Component 
Attaching parts for Assembly and/or Component 


* 


Detail Part of Assembly and/or Component 
Attaching parts for Detail Part 


* 


Parts of Detail Part 
Attaching parts for Parts of Detail Part 


Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol - - - * - - - indicates the end of 
attaching parts. 


Attaching parts must be purchased separately, unless otherwise 
specified. 


ITEM NAME 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 


can be utilized where possible. 


ABBREVIATIONS 


INCH ELCTRN ELECTRON 
# NUMBER SIZE ELEC ELECTRICAL 
ACTR ACTUATOR ELCTLT ELECTROLYTIC 
ADPTR ADAPTER ELEM ELEMENT 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST 
AL ALUMINUM EQPT EQUIPMENT 
ASSEM ASSEMBLED EXT EXTERNAL 
ASSY ASSEMBLY FIL FILLISTER HEAD 
ATTEN ATTENUATOR FLEX FLEXIBLE 
AWG AMERICAN WIRE GAGE FLH FLAT HEAD 
BD BOARD FLTR FILTER 
BRKT BRACKET FR FRAME or FRONT 
BRS BRASS FSTNR FASTENER 
BRZ BRONZE FT FOOT 
BSHG BUSHING FXD FIXED 
CAB CABINET GSKT GASKET 
CAP CAPACITOR HDL HANDLE 
CER CERAMIC HEX HEXAGON 
CHAS CHASSIS HEX HD HEXAGONAL HEAD 
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET 
COMP COMPOSITION HLCPS HELICAL COMPRESSION 
CONN CONNECTOR HLEXT HELICAL EXTENSION 
COV COVER HV HIGH VOLTAGE 
CPLG COUPLING IC INTEGRATED CIRCUIT 
CRT CATHODE RAY TUBE ID INSIDE DIAMETER 
DEG DEGREE IDENT IDENTIFICATION 
DWR IMPLR IMPELLER 


DRAWER 


IN INCH SE SINGLE END 
INCAND INCANDESCENT SECT SECTION 
INSUL INSULATOR SEMICOND SEMICONDUCTOR 
INTL INTERNAL SHLD SHIELD 
LPHLDR LAMPHOLDER SHLDR SHOULDERED 
MACH MACHINE SKT SOCKET 

MECH MECHANICAL SL SLIDE 

MTG MOUNTING SLFLKG SELF-LOCKING 
NIP NIPPLE SLVG SLEEVING 

NON WIRE NOT WIRE WOUND SPR SPRING 

OBD’ ORDER BY DESCRIPTION SQ SQUARE 

OD OUTSIDE DIAMETER SST STAINLESS STEEL 
OVH OVAL HEAD STL STEEL 

PH BRZ PHOSPHOR BRONZE SW SWITCH 

PL PLAIN or PLATE T TUBE 

PLSTC PLASTIC TERM TERMINAL 

PN PART NUMBER THD THREAD 

PNH PAN HEAD THK THICK 

PWR POWER TNSN TENSION 

RCPT RECEPTACLE TPG TAPPING 

RES RESISTOR TRH TRUSS HEAD 
RGD RIGID Vv VOLTAGE 

RLF RELIEF VAR VARIABLE 
RTNR RETAINER W/ WITH 

SCH SOCKET HEAD - WSHR WASHER 
SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
SCR SCREW XSTR TRANSISTOR 


22-1 
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Mfr. Code 
$3109 


$3629 
OOOBK 
OOOJA 
00779 
05574 
07111 
09922 
12327 
16428 
22526 
28520 
53387 


66821 
70903 
71468 
71785 
73743 
73803 


75037 


77339 
78189 


80009 
80126 
83385 
83486 
86928 
93907 
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CROSS INDEX—MEFR. CODE NUMBER TO MANUFACTURER 


Manufacturer 


“FELLER ASA ADOLF AG., 


C/O PANEL COMPONENTS CORP. 

PANEL COMPONENTS CORP. 

STAUFFER SUPPLY 

J. PHILLIP INDUSTRIES INC. 

AMP, INC. 

VIKING INDUSTRIES, INC. 

PNEUMO DYNAMICS CORPORATION 

BURNDY CORPORATION 

FREEWAY CORPORATION 

BELDEN CORP. 

BERG ELECTRONICS, INC. 

HEYMAN MFG. CO. 

MINNESOTA MINING AND MFG. CO., ELECTRO 
PRODUCTS DIVISION 

SCOVILL INC. SECURITY PRODUCTS DIV. 
BELDEN CORP. 

ITT CANNON ELECTRIC 

TRW, CINCH CONNECTORS 

FISCHER SPECIAL MFG. CO. 

TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 

MINNESOTA MINING & MFG CO. ELECTRO 
PRODUCTS DIV. 

NATIONAL LOCK WASHER COMPANY 
ILLINOIS TOOL WORKS, INC. 
SHAKEPROOF DIVISION 

TEKTRONIX, INC. 

PACIFIC ELECTRICORD CO. 

CENTRAL SCREW CO. 

ELCO INDUSTRIES, INC. 

SEASTROM MFG. COMPANY, INC. 
TEXTRON INC. CAMCAR DIV 


Address 


355 TESCONI CIRCLE 
2015 SECOND ST. 

105 SE TAYLOR 

5713 NORTHWEST HIGHWAY 
P O BOX 3608 

21001 NORDHOFF STREET 
4800 PRUDENTIAL TOWER 
RICHARDS AVENUE 

9301 ALLEN DRIVE 

P. O. BOX 1331 

YOUK EXPRESSWAY 

147 N. MICHIGAN AVE. 


3M CENTER 

OLD CHARLOTTE HWY. PO BOX 2588 
2000 S BATAVIA AVENUE 

666 E. DYER RD. 

1501 MORSE AVENUE 

446 MORGAN ST. 


34 FOREST STREET 


3M CENTER 
P O BOX 5115,INDUSTRIAL PARKWAY 


ST. CHARLES ROAD 

P O BOX 500 

747 W. REDONDO BEACH,P O BOX 10 
2530 CRESCENT DR. 

1103 SAMUELSON ROAD 

701 SONORA AVENUE 

600 18TH AVE 


City, State, Zip 


SANTA ROSA, CA 95401 
BERKELEY, CA 94170 
PORTLAND, OR 97214 
CHICAGO, ILL 60646 
HARRISBURG, PA 17105 
CHATSWORTH, CA 91311 
BOSTON, MA 02199 
NORWALK, CT 06852 
CLEVELAND, OH 44125 
RICHMOND, IN 47374 
NEW CUMBERLAND, PA 17070 
KENILWORTH, NJ 07033 


ST. PAUL, MN 55101 
CHARLOTTE, NC 28212 

GENEVA, IL 60134 

SANTA ANA, CA 92702 

ELK GROVE VILLAGE, IL 60007 
CINCINNATI, OH 45206 


ATTLEBORO, MA 02703 


ST. PAUL, MN 55101 
NORTH BRANCH, NJ 08856 


ELGIN, IL 60120 
BEAVERTON, OR 97077 
GARDENA, CA 90247 
BROADVIEW, IL 60153 
ROCKFORD, IL 61101 
GLENDALE, CA 91201 
ROCKFORD, IL 61101 


REV SEP 1982 


Fig. & 
Index 
No. 


1-1 
=2 
23 
-4 
=5 


-6 
=i 


-8 


=9 


-40 


Tektronix 
Part No. 


124-0367-03 
124-0366-03 
348-0617-04 


_348-0596-00 


426-1725-00 


213-0863-00 
211-0534-00 


426-1726-00 


212-0091-00 
211-0510-00 
210-0006-00 


426-1724-00 


213-0863-00 
211-0534-00 


386-4395-00 


211-0510-00 
210-0006-00 


386-4411-00 


211-0511-00 
210-0457-00 
210-0006-00 


390-0749-03 
390-0752-03 
390-0750-03 
334-5018-00 
386-4401-00 


210-0586-00 


351-0087-00 
407-2581-00 


211-0614-00 
386-4397-00 


211-0510-00 
210-0006-00 
210-0457-00 


101-0064-00 
211-0511-00 


129-0851-00 
210-0802-00 
210-0006-00 
378-0149-00 
334-5017-00 
352-0586-00 


211-0025-00 
220-0767-00 


REV SEP 1982 


Serial/Model No. 


Qty 12345 


— ee AQ pt be 


Replaceable Mechanical Parts—8540 IU Service 


Name & Description 


STRIP ,TRIM:CORNER,TOP,PVC,EARTH BROWN 
STRIP, TRIM: CORNER, BOTTOM, PVC ,EARTH BROWN 
FOOT, CABINET: BOT ,EARTH BROWN 
PAD ,CAB.FOOT:0.69 X 0.255 X 0.06,PU 
FRAME SECT,CAB.:TOP CORNER 

(ATTACHING PARTS) 


- SCREW, TPG ,TF:8-32 X 1.375,TAPTITE,FILH 


SCR ,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 
‘ete; Via: ea SOY ae a me 
FRAME SECT,CAB.:CENTER 
(ATTACHING PARTS) 
SCREW, MACHINE :8-32 X 0.625", FILH STL,CD PL 
SCREW ,MACHINE:6-32 X 0.375,PNH,STL,CD PL 
WASHER ,LOCK:#6 INTL,O.O18THK,STL CD PL 
ee. 
FRAME SECT,CAB.:BOTTOM CORNER 
(ATTACHING PARTS) 
SCREW, TPG,TF:8-32 X 1.375,TAPTITE,FILH 
SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 
asm imi Tas IO ee esc 
PLATE , SIDE : ALUMINUM 
(ATTACHING PARTS) 
SCREW, MACHINE:6-32 X 0.375,PNH,STL,CD PL 
WASHER ,LOCK:#6 INTL,O.O18THK,STL CD PL 
teas ie Seach SO ees “et “fake 
PLATE , SIDE : ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.500,PNH,STL,CD PL 
NUT ,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
WASHER ,LOCK:#6 INTL,O.O18THK,STL CD PL 
i, fa, cana PO ete, he fae 
CABINET , BOTTOM:EARTH BROWN 
CABINET ,TOP:EARTH BROWN 
CABINET ,SIDE:EARTH BROWN 
PLATE , IDENT:MKD TEKTRONIX 
PANEL,CKT BD CG:FRONT 
(ATTACHING PARTS) 
NUT ,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
nt aces fees, OSE ee eel eee 
PANEL,CKT BD CG INCLUDES: 
. GUIDE ,CKT BOARD:4.75 INCH LONG, PLASTIC 
BRKT ,PROM PROGR: ALUMINUM 
(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 
oe 
SUBPANEL, FRONT: 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.375,PNH,STL,CD PL 
WASHER,LOCK:#6 INTL,O.O18THK,STL CD PL 
NUT ,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
a ee 
TRIM, DECORATIVE : FACADE 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.500,PNH,STL,CD PL 
di: at rtm Oo Sess see Tl 
SPACER ,POST:0.709 L W/6-32 INT THD 
WASHER ,FLAT:0.15 ID X 0.312 INCH OD 
WASHER ,LOCK:#6 INTL,O.O18THK,STL CD PL 
GRILL,PLASTIC:5.62 L X 3.12W 
PLATE , IDENT:MKD CIRCUIT BOARD INFORMATION 
HOLDER, IDENT, PL:ABS,TV GRAY 
(ATTACHING PARTS) 
SCREW ,MACHINE:4-40 X 0.375 100 DEG,FLH STL 
NUT ,SHEET SPR:4-36 X 0.38 X0.25,SST 


a ak ae I ee, ae 


Mfr 
Code 


80009 
80009 
80009 
80009 
80009 


93907 
83385 


80009 


93907 
83385 
78189 


80009 


93907 
83385 


80009 


83385 
78189 


80009 


83385 
83385 
78189 


80009 
80009 
80009 
80009 
80009 


83385 
80009 
80009 
83385 
80009 
83385 
78189 
83385 
80009 
83385 
80009 
12327 
78189 
80009 


80009 
80009 


83385 
66821 


Mfr Part Number 


124-0367-03 
124-0366-03 
348-0617-04 
348-0596-00 
426-1725-00 


OBD 


“OBD 


426-1726-00 


OBD 
OBD 
1206-00-00-0541C 


426-1724-00 


OBD 
OBD 


386-4395-00 


OBD 
1206-00-00-0541C 


386-4411-00 


OBD 
OBD 
1206-00-00-0541C 


390-0749-03 
390-0752-03 
390-0750-03 
334-5018-00 
386-4401-00 


OBD 

351-0087-00 
407-2581-00 

OBD 

386-4397-00 

OBD 
1206-00-00-0541C 
OBD 

101-0064-00 

OBD 

129-0851-00 

OBD 
1206-00-00-0541C 
378-0149-00 


334-5017-00 
352-0586-00 


OBD 
c 7000 
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Fig. & 
Index 
No. 


1-42 
~43 
~44 


-45 
~46 


=53 


22-4 


Tektronix 
Part No. 


378-2046-00 
333-2660-00 
214-2964-00 


210-0586-00 
343-0831-00 


333-2659-00 
672-0884-00 


214-2964-00 


210-0586-00 
343-0831-00 


352-0157-00 
378-0602-01 


386-4396-00 
333-2643-00 


220-0884-00 


211-0512-00 


426-1624-02 


Serial/Model No. 


Eff 


Dscont 


Qty 


NF BR 


no -& 


ee ee ee Se 


12345 Name & Description 


GRILLE, PLASTIC : FRONT 
PANEL, FRONT: BLANK 
SPRING, PANEL: COPPER-BERYLLIUM 
(ATTACHING PARTS) 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
RETAINER, SPR: ALUMINUM 
es ee eh Pees a 
PANEL, FRONT : BLANK 
CKT BOARD ASSY:FRONT PANEL 
. CKT BOARD ASSY:FRONT PANEL(SEE A50 REPL) 
(ATTACHING PARTS) 
. SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 
es ess ess) FR es ee, 
. CKT BOARD ASSY INCLUDES: 
. . TERMINAL, PIN: (SEE A50J1 REPL) 
. SPRING, PANEL: COPPER-BERYLLIUM 
(ATTACHING PARTS) 
. NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
. RETAINER, SPR: ALUMINUM 
a aaa ce IE aces eet Sees 
. LAMPHOLDER:WHITE PLASTIC 
. LENS,LIGHT: AMBER : 


. LT EMITTING DIO:(SEE A50CR1013,1014,1015 AND 


. A50CR2013 REPL) | 
. NUT,PL,ASSEM WA:8-32 X 0.344 INCH,STL 
. SWITCH, TOGGLE: (SEE A50S110 REPL) 
. SUBPANEL, FRONT: 
. PANEL, FRONT: CONTROL 
. SWITCH,ROCKER: (SEE A50S100 REPL) 
NUT, BAR:0.312 SQ X. 3.234 L 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.50" 100 DEG,FLH STL 


——-— = KF wm me = 


FRAME , CABINET: OPEN FRONT 


Mfr 
Code 


80009 
80009 
80009 


83385 
80009 


80009 
80009 


83385 


80009 


83385 
80009 


80009 
80009 
83385 


80009 
80009 


80009 
83385 


80009 


Mfr Part Number 


378-2046-00 
333-2660-00 
214-2964-00 


OBD 


—-343-0831-00 


333-2659-00 
672-0884-00 


OBD 


214-2964-00 


OBD 
343-0831-00 


352-0157-00 


378-0602-01 


OBD 


386-4396-00 
333-2643-00 


220-0884-00 


OBD 


426-1624-02 
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8540 IU SERVICE 


Replaceable Mechanical Parts—8540 IU Service 


Fig. & 
Index Tektronix Serial/Model No. | Mfr 
No. PartNo. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
2-1] 9 =---- ----- 1 CKT BOARD ASSY:SYSTEM CONTROLLER(SEE A20 REPL) 
-2  105-0792-00 2  . EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-3 214-1337-00 2 . . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-4 — 136-0578-00 2. SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 73803 C $9002-24 
-5  136-0623-00 1  . SOCKET,PLUG-IN:40 DIP ,LOW PROFILE 73803 CS9002-40 
-§ 0 ----- ----- 11 . TERM,PIN:(SEE A20J1080 REPL) 
-7 131-2597-00 1 . CONN,RCPT,ELEC:HEADER,2X20,RT ANGLE 53387 3432-120-2 
131-2405-00 1 . CONN,RCPT,ELEC:CKT BD,2 X 25MALE 75037 3433-1202 
-8 131-0993-00 3 . BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01 
a 18 . TERMINAL,PIN: (SEE A20J1051 ,J2804 ,J3014, 
----- ----- - J5704 REPL) 
“10 ----- ----- 1 (SEE WIRE ASSEMBLIES PARTS LIST FOR PART NUMBER) 
-ll ----- ----- 1 CKT BOARD ASSY:SYSTEM RAM(SEE A80 REPL) 
-12 105-0792-00 2  . EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-13 214-1337-00 2 . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-14 131-0589-00 10 . TERMINAL,PIN:0.46 L X 0.025 SQ 22526 48283-029 
-15  ----- ----- 3. . TERM,PIN:(SEE A80J6140 REPL) 
-16 131-0993-00 2 . BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01 
“17 ----- ----- 1 CKT BOARD ASSY:SYSTEM ROM(SEE A90 REPL) 
-18 105-0792-00 2  . EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-19 214-1337-00 2 . . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-20 ----- ----- 9 . TERM,PIN:(SEE A90J111 REPL) 
-21 136-0751-00 2 . SKT,PL-IN ELEK:MICROCKT,24 PIN 09922 DILB24P108 
-22 136-0755-00 30 . SKT,PL-IN ELEK:MICROCIRCUIT,28 DIP 09922 DILB28P-108 
-230 ----- ~--+~- 1 . TERM,PIN:(SEE A90TP4169 REPL) 
-24 ----- ----- 1 CKT BOARD ASSY:EMULATOR CONTROLLER(SEE A4O REPL) 
-25 105-0792-00 2  . EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-26 214-1337-00 2. . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-27 ----- ----- 27. +. TERM,PIN:(SEE A40J1093,J1113,J1133 REPL) 
-28 131-0993-00 5. BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01 
-29  ----- ----- 17 . TERMINAL,PIN: (SEE A40J1183 ,J3073 ,J4083 ,J4093, 
cnananaeatlibamateanated - J5097 ,J5177 REPL) 
-30 ----- ----- 1 CKT BOARD ASSY:SYSTEM/PROGRAM MEM(SEE A30 REPL) 
-31 105-0792-00 2 . EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-32 214-1337-00 2 . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-33 131-0993-00 5. BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01 
-34 ----- ----- 15. . TERMINAL,PIN:(SEE A30J5011,J5175,J6175, 


J6179,J7171 REPL) 


REV SEP 1982 | | . 22-5 


Replaceable Mechanical Parts—8540 IU Service 


Fig. & 
Index 
No. 


-18 
= 19 


Tektronix 
Part No. 


211-0614-00 


211-0614-00 
210-0457-00 
407-2530-00 
212-0099-00 
210-0457-00 


213-0781-00 
210-0411-00 
210-0016-00 
210-1295-00 


200-2264-00 
204-0822-00 


210-0406-00 
210-0004-00 


210-0406-00 
210-0004-00 


407-2527-00 


211-0534-00 
210-0586-00 


386-4394-00 
211-0534-00 
361-1036-00 
211-0619-00 


211-0534-00 
211-0504-00 
210-0006-00 


me ere mes cette eee — eee ame nee 


211-0511-00 


386-0978-00 
118-0726-00 


211-0512-00 


118-0509-00 
118-0725-00 


212-0023-00 


Serial/Model No. 


Qty 12345 


] 


Name & Description 


CIRCUIT BREAKER:(SEE $200 REPL) 

(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 

ee, ee 
SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 
NUT ,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
BRACKET , CMPNT : TRANSFORMER 
SCREW ,MACHINE: 8-32 X 0.5 HEX HD,STL 
NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
TRANSFORMER: (SEE T311 REPL) 

(ATTACHING PARTS) 
SCREW,TPG,TC:4-24 X 0.312,TYPE BT,FLH 
NUT , PLAIN, HEX.:0.25-20 X 0.438 INCH STL 
WASHER , LOCK: SPLIT,0.259 ID X 0.489 OD,STL 
WASHER ,LOCK:0.26 ID,INTL,0.025 THK STL 

wae ome’, ee SE ee. ee 
CAP. ,FUSEHOLDER:3AG FUSES 
SBSTR ,METALIZED:50 OHM PER SQUARE 
FILTER,RFI:(SEE FL305 REPL) 

(ATTACHING PARTS) 

NUT ,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
ce ioe ee ORE ee ee a. 
SWITCH ,SLIDE:(SEE $301 REPL) 

(ATTACHING PARTS) 

NUT ,PLAIN ,HEX.:4-40 X 0.188 INCH,BRS 

WASHER ,LOCK:#4 INTL,0.015THK,STL CD PL 
es. Se SE So se 

SWITCH ,SLIDE:(SEE S300 REPL) 

(ATTACHING PARTS) 

NUT ,PLAIN ,HEX.:4-40 X 0.188 INCH,BRS 

WASHER ,LOCK:#4 INTL,O.O15THK,STL CD PL 
we ee pees IE ek ee es 

BRKT ,REAR PANEL: POWER,AL 

(ATTACHING PARTS) 
SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

ti" eee “aaa SRO! Gt SS as 
PLATE ,V SEL: ALUMINUM 
(ATTACHING PARTS) 
SCR ,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 
Sa 2 oie ats SO eas 
SPACER,PWR SPLY: ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 1.5 INCH,FLH STL 
es: ee ces OO oe 
POWER SUPPLY:(SEE A05 REPL) 

(ATTACHING PARTS) 

SCR ,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 
SCREW ,MACHINE:6-32 X 0.25 INCH,PNH STL 
WASHER ,LOCK:#6 INTL,O.O18THK,STL CD PL 
cas, at a RO ee a esa 
POWER SUPPLY INCLUDES: 
. TRANSISTORS: (SEE A05Q1 ,Q2,Q3,Q4,Q5,Q6, 
Q7,Q8,Q9 REPL) 
(ATTACHING PARTS) 


. SCREW ,MACHINE :6-32 X 0.500,PNH,STL,CD PL 


~~ we oe HR me 


. INSULATOR, PLATE : TRANSISTOR ,MICA 
. BRACKET,HEAT SK: 
(ATTACHING PARTS) 


. SCREW,MACHINE:6-32 X 0.50" 100 DEG,FLH STL 


- = ~~ KF wm ow ow 


. SPACER ,XSTR: PLASTIC 
. BRACKET ,CONN: 
(ATTACHING PARTS) 


. SCREW,MACHINE:8-32 X 0.375,PNH,STL CD PL 


ee ee 


Mtr 
Code 


83385 
83385 
83385 
80009 


83486 
83385 


OOOBK 
73743 
77339 
86928 
$3629 
80009 


83385 


73743 
OOOBK 


73743 
OOOBK 


80009 


83385 
83385 


80009 
83385 
80009 


83385 


83385 
83385 
78189 


83385 


80009 


83385 


83385 


Mfr Part Number 


OBD 


OBD 
OBD 
407-2530-00 
OBD 
OBD 


OBD 
OBD 
6507 


5702-95-60-C2 


FEK 031 1666 
204-0822-00 


OBD 


12161-50 
OBD 


12161-50 
OBD 


407-2527-00 


OBD 
OBD 


386-4394-00 
OBD 
361-1036-00 


OBD 


OBD 
OBD 


1206-00-00-0541C 


OBD 


386-0978-00 


OBD 


OBD 


REV SEP 1982. 


Tektronix 
Part No. 


212-0507-00 
210-0445-00 
210-0010-00 
211-0511-00 
210-0006-00 
131-1041-00 
343-0149-00 


211-0511-00 


386-0978-00 
212-0510-00 


118-0724-00 


211-0512-00 
210-0457-00 


118-0728-00 
343-0930-00 


211-0513-00 
211-0522-00 
210-0457-00 


407-2614-00 
211-0614-00 


210-0457-00 
334-3379-03 
348-0442-00 


211-0530-00 
210-0006-00 


361-1056-00 


211-0511-00 


386-0978-00 
118-0723-00 
213-0203-00 
210-0006-00 
131-1041-00 


211-0507-00 
210-1160-00 


118-0722-00 


211-0530-00 
210-0457-00 
210-0006-00 


REV SEP 1982 


Serial/Model No. 


Qty 12345 


REF NONEN LF Fle 


No 


th OV Po mH ie Oe 


PRN Ree 


PF 


Replaceable Mechanical Parts—8540 IU Service 


Name & Description 


. CKT BOARD ASSY:POWER SUPPLY(SEE AO5 REPL) 
. (NOT REPLACEABLE-ORDER NEXT HIGHER ASSY) 
. SCREW,MACHINE:10-32 X 0.375 INCH,PNH STL 
. NUT,PLAIN,HEX.:10-32 X 0.375 INCH,STL 
. WASHER,LOCK: INT,0.20 ID X0.376" OD,STL 
. SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 
. WASHER ,LOCK:#6 INTL,0.O18THK,STL CD PL 
. CONTACT ,ELEC:QUICK DISCONNECT 
. CLAMP , LOOP : NYLON 
. SEMICOND DEVICE:(SEE AOSSCR2 REPL) 
(ATTACHING PARTS) 
. SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 
a ee, - ee ee 
. INSULATOR , PLATE : TRANSISTOR ,MICA 
. SCREW ,MACHINE:10-32 X 0.750INCH,PNH,STL 
. CKT BOARD ASSY:POWER SUPPLY(SEE AO5 REPL) 
. (NOT REPLACEABLE-ORDER NEXT HIGHER ASSY) 
. BRACKET, CAP: 
(ATTACHING PARTS) 
. SCREW,MACHINE:6-32 X 0.50" 100 DEG,FLH STL 
. NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
aes Gemat (teow ORO Ho nes 
BASEPLATE , PWR S: 
RETAINER CAP: NYLON 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.625 INCH,PNH STL 
SCREW ,MACHINE:6-32 X 0.625 FLH,100 DEG ST 
NUT ,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
coo) eee Jide SR re es 
BRKT , CAP , RTNR: ALUMINUM 
(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 
a nes has le a oe, fo 
NUT ,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
MARKER, IDENT:MARKED GROUNDSYMBOL 
GROMMET , PLASTIC: BLACK, ROUND ,0.375" ID 
FAN ,AXIAL:(SEE B201 REPL) 
(ATTACHING PARTS) 
SCREW, MACHINE :6-32 X 1.75 INCH,PNH STL 
WASHER, LOCK:#6 INTL,O.018THK,STL CD PL 
was, Sade et SRS Sas 2 eS 
SPACER, SLEEVE:0.98 L X 0.18ID 
POWER SUPPLY:(SEE A06 REPL) 
(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 
ee ee, ee 
POWER SUPPLY ASSY INCLUDES: 
. CLAMP , LOOP : NYLON 
. TRANSISTOR: (SEE A06Q1 REPL) 
(ATTACHING PARTS) 
. SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 
ae ait nem SIS rs ees 
. INSULATOR, PLATE : TRANSISTOR , MICA 
. BRACKET,VAR RES:ALUMINUM 
. SCREW,MACHINE:5-40 X 0.25,PNH,STL CD PL,P 
. WASHER,LOCK:#6 INTL,O.O18THK,STL CD PL 
. CONTACT ,ELEC: QUICK DISCONNECT 
. CKT BOARD SSY:POWER SUPPLY(SEE AO06 REPL) 
. (NOT REPLACEABLE-ORDER NEXT HIGHER ASSY) 
(ATTACHING PARTS) 
. SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 
. WASHER ,FLAT:0.129 ID X 0.031 THK , TEFLON 
Rests tes a IE Ces hes. 
BRACKET ,HEAT SK: ALUMINUM 
FAN TUBEAXIAL: (SEE B200 REPL) 
(ATTACHING PARTS) 
SCREW, MACHINE :6-32 X 1.75 INCH,PNH STL 
NUT ,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
WASHER ,LOCK:#6 INTL,O.O18THK,STL CD PL 


—-— =m =m Km ae me 


Mfr 
Code 


83385 
83385 
78189 
83385 
78189 
00779 
80009 


83385 


80009 
07111 


83385 
83385 
80009 
83385 
83385 
83385 
80009 
83385 
83385 


80009 
28520 


83385 
78189 


80009 


83385 


80009 


83385 
80009 


83385 
78189 
00779 


83385 
86928 


83385 
83385 
78189 


Mfr Part Number 


OBD 

OBD 
1210-00-00-0541C 
OBD 
1206-00-00-0541C 
61060-2 
343-0149-00 

OBD 


386-0978-00 
OBD 


OBD 
OBD 
343-0930-00 
OBD 
OBD 
OBD 
407-2614-00 
OBD 
OBD 


334-3379-03 
SB-500-6 


OBD 
1206-00-00-0541C 


361-1056-00 
OBD 
343-0149-00 


OBD 
386-0978-00 
OBD 


1206-00-00-0541C 
61060-2 


OBD 
5612-32-31 


OBD 
OBD 
1206-00-00-0541C 


22-7 


Replaceable Mechanical Parts—8540 IU Service 


Figck ee 
Index Tektronix Serial/Model No. Mfr 
No. PartNo. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
3-84 361-1055-00 4 SPACER,SLEEVE:1.24 L X 0.18ID 80009 361-1055-00 
-85 386-4399-00 1 PANEL,FAN MTG: : 80009 386-4399-00 
(ATTACHING PARTS) 
~86 211-0614-00 5 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 
a 
-87 386-4400-00 1 PANEL,CKT BD CG:REAR 80009 386-4400-00 
(ATTACHING PARTS) : 
-88 211-0534-00 4 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 
— mm wm KH mm ae 
waan- -H--- - PANEL,CKT BD CG INCLUDES: 
-89 351-0087-00 16 . GUIDE,CKT BOARD:4.75 INCH LONG, PLASTIC 80009 351-0087-00 
“90 ----- ----- 1 CKT BOARD ASSY:MAIN INTERCONNECT(SEE A60 REPL) 
(ATTACHING PARTS) 
-91 211-0602-00 10 SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 80009 211-0602-00 
~~ mw ow Km me me 
<aeem Snene - CKT BOARD ASSY INCLUDES: 
-92  124-0383-00 1 . TERMINAL BOARD:7 CONTACT, PLASTIC 
-93 131-2402-00 16 . CONN,RCPT ,ELEC:EDGECARD ,50/100 CONT 05574 3VH50/1CNK1 
-94 131-1343-00 1 . TERM. SET,PIN:36-0.525 L X 0.025 SQ 22526 65501-136 
-95 386-4398-00 1 PANEL,BOTTOM:CIRCUIT BD CAGE 80009 386-4398-00 
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FIGURE 3 POWER SUPPLIES 
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FIGURE 4 REAR 
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8540 IU SERVICE @ 


Tektronix 
Part No. 


070-3921-00 
070-3939-00 
070-4287-00 
161-0066-00 
161-0066-09 


ee ee ne cere cae ee cee 
Oe an em wt ee ee ew me 
ne cm eam nes ees aes ae 
— a ee et ee ee wee mee 
oe ee ete ee ee ee ee 


067-1020-00 
070-3920-00 
012-0757-00 
175-3315-00 
012-1007-00 
175-3314-00 
012-1008-00 
175-3316-00 
012-1009-00 
012-1010-00 


REV SEP 1982 


Serial/Model No. 
Eff Dscont 


BO10100 BO031464 
B031465 
BO10100 BO31464 
B031465 
BO10100 B031464 
B031465 


Qty 12345 


Leen coellll coal cee ool cone 


Name & Description 


STANDARD ACCESSORIES 


MANUAL , TECH: INSTALLATION 
MANUAL , TECH: USERS 

SHEET , TECHNICAL: INSTRUCTION 

CABLE ASSY,PWR,:3,18 AWG,115V,98.0 L 
CABLE ASSY,PWR:3,0.75MM SQ,220V,96.0 L 
(OPTION Al, EUROPEAN) 

CABLE ASSY,PWR:3,0.75MM SQ,240V,96.0 L 
(OPTION A2, UNITED KINGDOM) 

CABLE ASSY,PWR:3,0.75MM, 240V,96.0L 
(OPTION A3, AUSTRALIAN) 

CABLE ASSY,PWR:3,18 AWG,240V,96.0 L 
(OPTION A&4, NORTH AMERICAN) 

CABLE ASSY,PWR:3,0.75MM SQ,240V,6A,2.5M L 
(OPTION A5-SWITZERLAND ) 

CAP ,FUSEHOLDER:5 X 20MM FUSES 

(OPTION A5-SWITZERLAND) 


OPTIONAL ACCESSORIES 


FIXTURE ,CAL:DIAGNOSTIC JUMPER PLUG 

MANUAL , TECH: SERVICE 

CABLE, INTCON:180.0 L 

CA ASSY,SP,ELEC:4 PR,24 AWG,600.0 L 
CABLE, INTCON:600.0 L 

CA ASSY,SP,ELEC:4 PR,24 AWG,240.0 L 
CABLE, INTCON:240.0 L 

CA ASSY,SP,ELEC:4 PR,24 AWG,96.0 L 

CABLE , INTCON:96.0 L 

CABLE , INTCON: 3000.0 L 


80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 


8540 IU SERVICE 


Mfr Part Number 


070-3921-00 
070-3939-00 
070-4287-00 
KH8481 

OBD 


OBD 


OBD 


OBD 


A25SW 


FEK 031.1663 


067-1020-00 
070-3920-00 
012-0757-00 
175-3315-00 
012-1007-00 
175-3314-00 
012-1008-00 
175-3316-00 
012-1009-00 
012-1010-00 


Replaceable Mechanical Parts—8540 IU Service 


Fig. & 
Index Tektronix Serial/Model No. _ Mfr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
Sc chr er OF RR GN SE re ny EAA 
4-1  348-0544-05 4 RTNR,CAB. COVER:CORNER,EARTH BROWN,PC 80009 348-0544-05 
(ATTACHING PARTS) 
-2. 213-0782-00 4 SCREW,TPG,TF:8-32 X 0.625 FILH,STEEL CD PL 93907 OBD 
cia em fe SO eee ae 
-300 wa--- +--+ 1 CKT BOARD ASSY:COMM INTERFACE(SEE Al10 REPL) 
(ATTACHING PARTS) 
-4 214-3106-00 10 HARDWARE KIT:JACK SOCKET 53387 3341-1S 
eet | aS a af oe aa 
----- ----- - CKT BOARD ASSY INCLUDES: 
129-0105-00 10 . POST,ELEC-MECH:0.218 OD X 0.219 INCH LONG 80009 129-0105-00 
-5 136-0634-00 1 . SOCKET,PLUG-IN:20 LEAD DIP,CKT BD MTG 73803 CS9002-20 
-6 136-0269-02 4 . SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 CS9002-14 
-7 136-0260-02 6 . SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008 
-8 131-0993-00 3. . BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01 
-9 0 ween ~~~ 9 . TERMINAL,PIN: (SEE Al0J1,J2,J3 REPL) 
-10 131-0813-00 2 . CONN,RCPT,ELEC:CKT BD,25 CONT, FEM 80009 131-0813-00 
-11 131-1437-00 3 . CONN,RCPT,ELEC:25 FEMALE CONTACT 71468 DB25S-F179 
wea e- =H 1 . SWITCH,SLIDE:(SEE Al10S1030 REPL) 
(ATTACHING PARTS) 
-12 220-0828-00 2 . PUSH ON NUT:0.073 ID X 0.25 OD,PLASTIC 80009 220-0828-00 
. as) So, eas IS Se ee es 
----- ----- - ,. SWITCH ASSY INCLUDES: 
-~13  200-2227-00 1 . COVER,SLIDE SW:5 OF 6 POSITION 80009 200-2227-00 
-14 380-0542-00 1 . HOUSING,SL SW:4 OF 6 POSN, POLYCARBONATE 80009 380-0542-00 
-15 214-2774-00 1 . SPRING,DETENT: SLIDE , SWITCH 80009 214-2774-00 
-16 105-0738-00 1 . . ACTUATOR,CAM SW:0.6 DIA ATTENUATOR 80009 105-0738-00 
----~ ----- 3. . SWITCH,SLIDE:(SEE Al10S1050,S1080,S1090 REPL) 
(ATTACHING PARTS) 
-17  220-0828-00 6 . PUSH ON NUT:0.073 ID X 0.25 OD,PLASTIC 80009 220-0828-00 
al ees ee PR ee es 
----- ----- - . SWITCH ASSY INCLUDES: 
-18 200-2227-00 3 . COVER,SLIDE SW:5 OF 6 POSITION 80009 200-2227-00 
-19 380-0555-00 3 . HOUSING,SL SW:6 OF 6 POSN,POLYCARBONATE 80009 380-0555-00 
-20 214-2774-00 3 . SPRING ,DETENT: SLIDE , SWITCH 80009 214-2774-00 
-21 105-0783-00 3. . . ACTUATOR,SL SW:CHOP AUTO ALTERNATE 80009 105-0783-00 
-22 333-2638-00 1 PANEL,REAR: 80009 333-2638-00 
(ATTACHING PARTS) 
-23  210-0586-00 4  NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 
es est Be SO ee es es, 
-24 386-4555-00 1 PLATE,CMPNT MTG:REAR PANEL,AL 80009 386-4555-00 
(ATTACHING PARTS) 
-25 211-0008-00 4 SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 83385 OBD 
a ee eee 
-26 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 83385 OBD 
-27 343-0722-01 1 CLAMP,CABLE:3.125 L,ALUMINUM ,W/ BUSHINGS 80009 343-0722-01 
(ATTACHING PARTS) 
-28 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
ee | 
-29 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 83385 OBD 
-30 407-2528-00 1 BRACKET,ANGLE:STRAIN RELIEF 80009 407-2528-00 
(ATTACHING PARTS) 
-31 210-0586-00 3 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 
et fede tea, SS a es 
~32 200-2494-00 1 COVER,HOLE:CABLE OPENING,AL 80009 200-2494-00 
(ATTACHING PARTS) 
-33 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
Seki Sebel  Zecls R s  Hate 
-34 200-2492-00 1 COVER,PWR SPLY:ALUMINUM 80009 200-2492-00 
(ATTACHING PARTS) 
-35 211-0507-00 4 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
ee cee on 
-36 407-2540-00 1 BRACKET ,COVER: ALUMINUM 80009 407-2540-00 
(ATTACHING PARTS) 
-37. 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
AT fe eae PPO! es® cman) fea 
-38 200-2493-00 1 COVER,XFMR: ALUMINUM 80009 200-2493-00 
(ATTACHING PARTS) 
-39 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
Se es cae OS ee ek oe 


| 
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Replaceable Mechanical Parts—8540 IU Service 


Fig. & 
Index 
No. 


4-40 


22-10. 


Tektronix Serial/Model No. 


Part No. Eff 
407-2526-00 
211-0614-00 
333-2637-00 
211-0507-00 
211-0553-00 
213-0801-00 
426-1595-01 


212-0071-00 


Dscont 


Qty 12345 


1 


Name & Description 


BRACKET , COVER: TRANSFORMER, AL 
(ATTACHING PARTS) 


2 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 


1 


pe ee. ee ee 


PANEL, REAR: 

(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.312 INCH,PNH STL 
SCREW ,MACHINE:6-32 X 1.5 INCH,PNH STL 
SCREW,TPG,TF:8-32 X 0.312,TAPTITE, PNH 

casa’ - “seats eas RO Some. ean Ge 

FRAME , CABINET: REAR,10.5 X FULL RACK 

(ATTACHING PARTS) 
SCREW ,MACHINE:8-32 X 1.000,FILH,STL,CD PL 


a a 


Mfr 
Code 


80009 
83385 
80009 
83385 
83385 
93907 
80009 


83385 


Mfr Part Number 
407-2526-00 
OBD 
333-2637-00 
OBD 

OBD 

OBD 
426-1595-01 


OBD 


Fig. & 
Index 
No. 


Tektronix 
Part No. 


195-0621-00 


00 ee ee em ee ee eee ee oe me 
ee ee ame em ee we ees cae eee 
nt ee ene ae ne ee ee oe 
Or ce re ee eee ee ae ee 
eee ee ee ee we ee 


352-0198-00 
198-4358-00 
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Serial/Model No. 


Qty 12345 


| ace I ce OO Oe OO Oe ee ee ee 


Replaceable Mechanical Parts—8540 IU Service 


Name & Description 


WIRE ASSEMBLIES 


LEAD ,ELECTRICAL:12 AWG,6.0 L,2-N 
(FROM AO5 TO A60 TERMINAL) 

LEAD ,ELECTRICAL:18 AWG,6.0 L,2-N 
(FROM AO5 TO A60 TERMINAL) 

LEAD ,ELECTRICAL:12 AWG,7.0 L,O-N 
(FROM AO5 TO A60 TERMINAL) 

LEAD ,ELECTRICAL:18 AWG,7.0 L,O-N 
(FROM A05 TO A60 TERMINAL) 

WIRE SET ,ELEC: 

(FROM AO5 TO S200) 

WIRE SET,ELEC: 

(FROM AO5 TO T311) 

. HLDR,TERM CONN:2 WIRE BLACK 
WIRE SET,ELEC: 

(FROM AO5 TO T311) 

WIRE SET,ELEC: 

(FROM A06(-) TO T311) 

WIRE SET,ELEC: 

(FROM A06(+) TO T311) 

WIRE SET,ELEC: 

(FROM A06-12V TO A60 TERMINAL) 
WIRE SET’,ELEC: 

(FROM A06+12V TO A60 TERMINAL) 
CA ASSY,SP,ELEC:40,28 AWG, 300V,30.0 L 
(FROM A10-P1 TO A40P2) 

CA ASSY,SP,ELEC:8,26 AWG,11.0L,RIBBON 
(FROM A50-J1 TO A60-J17) 

LEAD ,ELECTRICAL:18 AWG,6.0 L,8-2 
(FROM B200 TO T311) 

LEAD ,ELECTRICAL:18 AWG,6.0 L,8~-4 
(FROM B201 TO T311) 

LEAD ,ELECTRICAL:18 AWG,11.0 L,O-N 
(FROM B201 TO T311) 

LEAD ,ELECTRICAL:18 AWG,6.0 L,8-3 
(FROM B201 TO T311) 

LEAD ,ELECTRICAL:18 AWG,5.0 L,8-1 
(FROM B201 TO T311) 

LEAD ,ELECTRICAL:18 AWG,5.0 L,8-N 
(FROM FL305 TO F313) 

LEAD ,ELECTRICAL:18 AWG,3.0 L,5-4 
(FROM FL305 TO CHASSIS GROUND) 
CA ASSY,SP,ELEC:4,18 AWG,31.0L,8-N 
(FROM S100 TO $300 & S301) 

WIRE SET,ELEC: 

(FROM S200 TO T311) 

WIRE SET,ELEC: 

(FROM $200 TO T311) 

LEAD ,ELECTRICAL:18 AWG,5.0 L,8-1 
(FROM S300 TO T311) 

LEAD ,ELECTRICAL:18 AWG,7.0 L,8-4 
(FROM S300 TO T311) 

LEAD ,ELECTRICAL:18 AWG,8.0 L,8-3 
(FROM $301 TO T311) 

LEAD ,ELECTRICAL:18 AWG,7.0 L,8-5 
(FROM S301 TO T311) 

LEAD ,ELECTRICAL:18 AWG,10.0 L,8-N 
(FROM $301 TO T311) 

LEAD ,ELECTRICAL:18 AWG,6.0 L,8-2 
(FROM $301 TO T311) 

LEAD ,ELECTRICAL:18 AWG,8.0 L,O-N 
(FROM T311 TO CHASSIS GROUND) 
LEAD ,ELECTRICAL:18 AWG,5.0 L,5-4 
(FROM FRONT PANEL TO FRONT SUBPANEL) 


Mtr 
Code 


80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 


80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 


80009 


Mfr Part Number 


195-0621-00 


195-1544-00 


195-1550-00 


195-1551-00 


198-4351-00 


198-4357-00 


352-0198-00 
198-4358-00 


198-4348-00 


198-4349-00 


198-4362-00 


198-4363-00 


175-2958-00 


175-3090-00 


195-1547-00 


195-0628-00 


195-1543-00 


195-1545-00 


195-1548-00 


195-0696-00 


195-1540-00 


175-2961-00 


198-4352-00 


198-4356-00 


195-0630-00 


195-0631-00 


195-0627-00 


195-0629-00 


195-0638-00 


195-1549-00 


195-1261-00 


195-1541-00 
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Replaceable Mechanical Parts—8540 IU Service 


Fig. & 
Index 
No. 


Tektronix Serial/Model No. _ 

PartNo. Eff Dscont Qty 12345 — Name & Description 
STANDARD OPTIONS 

OPTION NO. ITEM DESCRIPTION 


SYSTEM OPTIONS: 


8540 Ol COMM INTERFACE PACKAGE 
8540 02 32K PROGRAM MEMORY 
8540 03 TRIGGER TRACE ANALYZER & ROM 
8540 04 64K PROGRAM MEMORY 
8540 05 128K PROGRAM MEMORY 
8540 06 MEMORY ALLOCATION CONTROLLER 
8540 30 PROM PROGRAMMER CONTROLLER 
8540 31 2716/2732 PROM PROGRAMMER MODULE 
8540 32 8748/8741A/8749/8755 MODULE 
8540 47 RACKMOUNT ADAPTER 
8540 Al 220V, EUROPEAN PLUG 
8540 A2 240V, UNITED KINGDOM PLUG 
8540 A3 240V, AUSTRALIAN PLUG 
8540 AG 240V, NORTH AMERICAN PLUG 
EMULATORS: 
8540 2A 8080A EMULATOR & ROM 
8540 2B 6800/6802 EMULATOR & ROM 
8540 2C Z80A EMULATOR & ROM 
8540 2E 8085A EMULATOR & ROM 
8540 2H 8048/8021/8041A/8022 EMULATOR & ROM 
8540 2K 8086/8088 EMULATOR 
- 8540 2M Z8001/Z8002 EMULATOR 
8540 2P 68000 EMULATOR 
8540 2Q 68XX EMULATOR 
PROBES: 
8540 3A 8080A PROBE 
8540 3B 6800 PROBE 
8540 3C 6802 PROBE 
8540 3D Z80A PROBE 
8540 3F 8085A PROBE 
8540 3K 8048/8049 PROBE 
8540 3L 8021 ADAPTER (REQUIRES 8300P10) 
8540 3M 8041A PROBE 
8540 3N 8022 PROBE 
8540 3P 8086 PROBE & ROM 
8540 3Q Z8001 PROBE & ROM 
8540 35 Z8002 PROBE & ROM 
8540 3U 68000 PROBE & ROM 
8540 3V 6809 PROBE & ROM 
8540 3W 6801 PROBE & ROM 
8540 3X 8088 PROBE & ROM 
8540 3Y 8086/8087 PROBE & ROM 
8540 32 68120 PROBE & ROM 
8540 4A 8088/8087 PROBE & ROM 


22-12 


Mfr 
Code 


Mfr Part Number 


PRODUCT NO. 


8540F01 
8550F02 
8540F03 
8550F04 
8550F05 
8550F06 
8550F30 
8550F31 
8550F32 


01 


040-1020-00 


N/A 
N/A 
N/A 
N/A 


8300E01 
8300E02 
8300E04 
8300E06 
8300E10 
8300E15 
8300E20 
8300E26 
8300E28 


8300P01 
8300P02 
8300P03 
8300P04 
8300P06 
8300P10 


-8300P11 


8300P12 
8300P13 
8300P15 
8300P20 
8300P22 
8300P26 
8300P28 
8300P29 
8300P16 
8300P17 
8300P30 
8300P18 
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MANUAL CHANGE INFORMATION 


At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 


Sometimes, due to printing and shipping requirements, we can’t get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 


A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 


Product: 


eth et sie es 


COMMITTED TO EXCELLENCE 


8540 Integration Unit Service 


Date: 5-10-82 


TEXT CORRECTIONS 


column for Number W5011 


CHANGE TO READ: 


Change Reference: 


_s«&dMaanual Part No.: 


C1/582 
070-3920-00 


Page 3-24, Table 3-11, the information in the Normal Operating Configuration 


No change in original strapping unless specified in the Emulator Processor 


Installation Manual 


A80U1070 
A80U1080 
A80U1090 
A80U1100 
A80U1110 


A80U1120 


A80U1130 
A80U2040 
A80U2060 
A80U2070 
A80U2080 
A80U2090 
A80U2100 
A80U2110 
A80U2120 
A80U2130 
A80U3070 
A80U3080 
A80U3090 
A80U3100 
A80U3110 
A80U3120 
A80U3130 
A80U4070 


A80U4080 | 


A80U4090 
A80U4100 
A80U4110 
A80U4120 
A80U4130 


000-2775-00D 


REPLACEABLE ELECTRICAL PARTS 


Pages 20-20 and 20-21 
ADD THE FOLLOWING LIST OF COMPONENTS: 


156-1552-00 
156-1552-00 
156-1552-00 
156-1552~00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1599-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552+00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 


~156-1552-00 


156-1552-00 
15601552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 
156-1552-00 


MICROCIRCUIT, DI: HMOS , 16384 
MICROCIRCUIT, DI :HMOS, 16384 
MICROCIRCUIT, DI: HMOS , 16384 
MICROCIRCUIT, DI: HMOS, 16384 
MICROCIRCUIT, DI: HMOS, 16384 
MICROCIRCUIT, DI: HMOS , 16384 
MICROCIRCUIT, DI: HMOS, 16384 


MICROCIRCUIT,DI:DYNAMIC RAM CONTROLLER 


MICROCIRCUIT ,DI:HMOS, 16384 
MICROCIRCUIT , DI :HMOS, 16384 
MICROCIRCUIT, DI :HMOS, 16384 
MICROCIRCUIT , DI :HMOS , 16384 
MICROCIRCUIT , DI :HMOS, 16384 
MICROCIRCUIT ,DI:HMOS, 16384 
MICROCIRCUIT , DI: HMOS, 16384 
MICROCIRCUIT , DI :HMOS, 16384 
MICROCIRCUIT, DI :HMOS , 16384 
MICROCIRCUIT DI :HMOS, 16384 
MICROCIRCUIT , DI :HMOS, 16384 
MICROCIRCUIT, DI :HMOS, 16384 
MICROCIRCUIT , DI :HMOS, 16384 
MICROCIRCUIT, DI: HMOS, 16384 
MICROCIRCUIT , DI: HMOS, 16384 
MICROCIRCUIT, DI: HMOS , 16384 
MICROCIRCUIT, DI :HMOS, 16384 
MICROCIRCUIT , DI: HMOS , 16384 
MICROCIRCUIT, DI: HMOS, 16384 
MICROCIRCUIT ,DI :HMOS , 16384 
MICROCIRCUIT , DI :HMOS, 16384 
MICROCIRCUIT , DI :HMOS, 16384 


Page |] of 1 


LIST CORRECTIONS 


og oo 


aa oo -—  - o- 
eee en = SO 


ee es ee ee ee 3 


l 


] 


DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 


DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 
DRAM 


yy MANUAL Se INFORM _ 


"COMMITTED TO EXCELLENCE Date; 6729-82 0 Change Reference: M43797 


Manual Part No.; _970-3920-00 


I Product: 8240 Integration Unit Service 


DESCRIPTION Product Group 61 | 


| EFFECTIVE: SN B031445 and up 


Page 20-3 The part number for the A20-System Controller Board 
CHANGE TO: 
670-6540-01 


Page 20-3. The assembly listing of A30-System/Program Memory Board (670-6542-00) | 
ADD THIS NOTE: | 
Discontinued SN B031444 


Page 20-3 The part number for the A80 System RAM Board (670-7342-00) 
CHANGE TO: 
670-7342-01 


Page 20-10 The part numbers for A20U5030 and A20U5040 

CHANGE TO: | 
A20U5030 160-0802-01 MICROCIRCUIT,DI:4096 X 8 EEPROM 
A20U5040 160-0728-01 MICROCIRCUIT,DI:2048 X 8 EEPROM 
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000-2775-00D 


